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THE TEMPERATURE EXPERIMENTS. 



By Captain H. A. Denholm Fraser, R,E», 

DBPUTT SUPSRIHTBNDBMT, SURVEY OP IMDIA. 



t. As soon as the first set of Watson's Magnetographs was erected in the underground room 
Preliminary arraneements Dehra Dun, arrangements were made to find out the 

^ ^ temperature co-efficient for the horizontal force instru- 

ment. At this time the two remaining sets of Watson's Magnetographs had been received, 
and as the magnets and quartz fibres were interchangeable in all three sets, an excellent oppor* 
tunity was at hand for finding the correction constant for each instrument* 

In order to correct for changes in the horizontal component during the period occupied by 
each experiment, magnetograph No. 2 was temporarily erected on wooden trestles in a room in 
the 12-inch photo-heliograph observatorv. This room was moderately well protected from 
changes of temperature, but being very close to the massive iron dome of the observatory, could 
only be used for magnetic work on the condition that the dome remained unshifted^ and this condi- 
tion was maintained throughout. 

Two small brass stoves for burning charcoal and the necessary connecting pipes having been 
prepared, the first experiment was commenced on 3rd January 1902, Previously to this date, 
and at frequent intervals during the whole series of experimentsi absolute observations were 
taken with No. i Magnetograph by Cooke for finding and checking the base line values of botl) 
majrnetographs, and for the determination of the value of the moment of the magnet used in the 
deflection experiments for finding the scale values of the horizontal force magnetographs. 

2, Work commenced as early as possible in the day, by the observer noting the temperature 

^, ^. , of the H. F. thermometer in No. 2 Magnetograph 

The routme briefly descnbed. together with the time. He then did the same in the 

underground room (No.* i Magnetograph) and lit the fires. Thereafter temperature readings were 
taken every 15 minutes in the underground room and every half hour for No. 2 instrument, and 
the fires were replenished with fuel as often as necessary. After a high temperature had been 
maintained for some hours, the doors were opened, the fires removed, and the room was allowed 
to cool down* Usually no readings were taken after 4 P.M. 

3. No. 2 set was started on tSth December and records were taken daily till the 3rd January, 

- . , . . , the date of the first experiment, to make sure that the 

Uiary 01 the expenments made. • . . . ^11 

^ instruments were m a stable condition. 



^ In the first experiment magnet No. i with fibre 2 was mounted in No. t instrument, and magnet 
2 with fibre 12 in No. 2 instrument. ' 

The first experiment failed after a few hours' work owing to No. 2 instrument (which was 
mounted on trestles), receiving a jar whilst a temperature was being read, which threw it out of 
adjustment. During this experiment the glass covers had been kept in place over No. 1 instru- 
ment in the underground room, but it was found that the lag of temperature under the cover was 
so great, that it would be necessary to remove them in order to complete an experiment within 
the limits of a working dav. Accordingly the cover of the H. F. instrument was removed, No. 2 
instrument was re-adjustea, and after working satisfactorily for two days, the second experiment was 
started on the 6th January, a little after 7 aclock in the morn ng, the doors of the underground 
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room having been left open all the previous night in order to start with as low a temperature as 
possible. 

The next few days were occupied in the temporar;^ reduction of the observations to see 
whether any change of procedure should be adopted in future experiments, and as the results 
seemed satisfactory, the following changes were made on the 13th January: Magnet No. i and 
fibre 2 were transferred to No. 2 instrument, and magnet No. 2 with fibre 12 was adjusted in their 
place in No. i instrument. After allowing a short time for settlement, the 2nd experiment was 
carried through successfully on 15th January. This experiment was repeated on the 20th January, 
and on the 22nd magnet 2 and fibre 12 were removed afad magnet 3 with fibre 6 was mounted m 
their place in No. 1 instrument. No. 2 instrument was not altered. 

The next day another temperature experiment was made with this new arrangement and was 
repeated on (he 28th. During the experiments made previously to the 23rd January, temperatures 
were read on a Fahrt- thermometer a few feet away from the Cent, thermometer in the horizontal 
force instrument, but as the temperature changes in the room were often very rapid indeed, it 
was afterwards thought advisable to read a third (Centigrade) thermometer suspended vertically 
almost in contact with the torsion tube of the horizontal force instrument. This enabled a record 
of the differences of the temperatures of the magnet itself and the air immediately surrounding 
the instrument to be maintained. 

On the 29th January, magnet 3 and fibre 6 were removed from No. i instrument and magnet 
2 and fibre 12 remounted. In removing this magnet on the 22nd, one of the 5 delicate glass hard 
magnets was accidentally broken. A spare magnet was mounted in its place, but this made it 
advisable to determine the temperature co-efficient afresh and find out whether the repair had 
caused any change. After completing satisfactorily this 3rd experiment with No. 2 magnet, the 
original intention was to close the cycle by repeating the first experiment, thus giving two inde- 
pendent determinations for each magnet and fibre. 

However, an examination of the records obtained during the experiments with No. 3 magnetj 
revealed the fact that it had behaved abnormally. Either owing to a shift of the torsion tube as 
a whole or to the slipping of the quartz fibre at its points of attachment to the metal clips, certain 
sudden jumps were observable in the photographic records, which led to a further investigation 
pointing to the fact that a considerable slow shift in the base line value had been taking place. 
As it was thought that the peculiarity must be due to slip, the ends bf the quartz fibre were 
resoldered, but on remounting magnet 3 and fibre 6, and observing their behaviour by eye, it 
became evident that the slip was worse than before, so that No. 5 fibre was then tried in its place. 

A series of deflections taken with this fibre in use showed that the magnet was steadily shift- 
insT into a position of less strain, the effect being apparently due to the inability of the solder to 
hold the ends of the quartz fibre rigidly. 

This fibre was tried only for a short time, and was^hen removed and replaced by fibre No. 3. 
The first set of deflections taken showed evidence of a similar but smaller slip, so the system was 
left in position for hours and again tested by deflections which this time gave no evidence of 
any tendency to drift. On the 5th February a trace was taken and the next day the temperature 
experiment was proceeded with. 

The trace taken on the 5th when developed showed unmistakable evidence of the instability 
of the system, so no further trial was made with this fibre. On the afternoon of the 7th February, 
fibre No. 4 was substituted for No. 3 and traces taken on the 8th and 9th. Though considerable 
drift had occurred at first, the system seemed to have settled down on the 9th and a temperature 
experiment was therefore made on the loth February. On the nth the fibre appeared to be still 
fi^iving^ results free from drift, so the 2nd experiment was made on the 12th. From that date till 
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the aoth records were continuously taken with magnet 3 and fibre 4, in order to test the behaviour 
of the ^rstem, and on the 21st, magnet i and fibre 2. were removed frxun No. 2 instrument (in which 
they bad been giving records since the 13th. January), and were suspended again in No. i instru- 
ment. 

Ffbre 4atrcf magnet 3 were then erected in No. 2 instrument and satisfactory records were 
taken on both till the 24th February on which date the second temperature experiment with 
magnet i and fibre a was carried out, thud closing the series. 

From this date onwards No. i instrument has been used for the routine work of the obser- 
vatory, but No; 2 instrument was dismantled after further records for about one mdhth had been 
taken in order to test the behaviour of fibre No« 

The reduction of the results was postponed till some months later owing to urgent work at 
the time, and there was no further opportunity of repeating any of the experiments which proved 
doubtful. 

4. The first thing was to obtain an approximate value for the temperature co-efficient, in 

Theieductioaof thetesalu. ^"^^^ fo correct the records of No. 3 Magnetograph 

dunng the experiments made with No. i, and to 

evaluate the base Rnes of both instruments. 

As a first approximation it was assumed that the temperature co-efficient was the same foj. 
both instruments. Severaf experiments were then worked out on Form C, the figures in column 
10 and 14 being omitted and those in colmna 4 corrected by subtracting from them the 
corresponding figures in column 9. 

Column 15 was then column 7* column 13^ and the approximate results in column 16 were 
obtained by dividing the figures in column 1 5 as thus altered by those in column 4 corrected as 
explained. 

In this manner it was found that + 1° Centigrade was approximately equivalent to — i2'oy* of 
ordinate, and this value was used in both experiments made with magnet; i and fibre 1, for reduc- 
ing the values given by No« 2 Magnetograph {vide forms C i and C 10). 

(When subsequently working out the first of these experiments it was found that the temperature co-efficient of 
magnet i and fibre 2 was very nearly 1277 and as this system was suspended in No. 3 Magnetograph during the 
whole of the experiments with the other magnets, it was used throughout the reductions entered in forms C 2 to 
C 9 inclusive. In view of the small range of temperature of No. t instrument it is dear that tire errors introduced 
in reductions C I and C 10 due to taking the temperature coefficient as la'o instead of about I2'5y can only change 
the results very slightly and it has not been thought necessary to recompute these twa experiments using the latter 
more correct value.) 

The absolute observations were then reduced and a mean value obtained for m° (the moment 
of magnet i A at zero Centigrade). This magnet was used throughout the experhnents when taking 
deflections for finding the scale values of the different systems in the manner now to be 
explained. 

5. In Watson's Magnetograph the scale value of the H. F. instrument is found by noting the 
Method of fining the scale value of the H. F. deflections produced at. a knowa distance by a magnet 

Magnetograph. of known moment placed in the end on " position due 

south of the suspended magnet. 

• y is the symbol generally used to denote o ooooi C. G. S. units, where C. G. S. stand for centimetre, gramme, second 
lespectively. In the English system the corfesponding units are the foot, the grain, and the seeand. 
T«0'oo02i7 English units approximately. 

B 2 
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In the figure, Sj Ni is the H. F. magnet constrained into a position of 
90^ from the magnetic meridian the torsion of the fuspendmg quart2 
fibre. Calling 7" the torsion co-efficient of the fibre and A the total twist in 
degrees imparted to its upper end in order to carry the magnet from the 
magnetic meridian into the position showui then the torsion couple is 
represented by T (A— 90°). 

Then If nii be the moment of the suspended magnet and ff the horizontal 
intensity, vie have — 

T(A-g&')^m^ II sin goPezm^ H (i) 

Suppose H to become ^ the magnet will be deflected in the 
manner shown through a small angle a, and we get— 

T {A-(9o°+a)} =»ii (^-A H) sin (go^+a) 

=:»fi {H—L H) cos, a (2) 

Now let us suppose that H does not change, but that the magnet is 
brought into the position of equilibrium represented in equation (a) by 
means of another magnet of knov?n moment m placed as shown in the figure 
at a distance rssCC^. 

Then, provided a is small so that cos. a is sensibly equal to unity, the 



2 m 



couple acting on the suspended magnet^ ^ 
distribution co-efficient of the magnets. 



(i 4 ^) where P b 



the 



This couple has by supposition caused a deflection a so that-* 



7 2 »f , P . 



whence from equation (i) — 
T {A-(90^H-a)} ^m^W 



2 m my 



Substituting in equation (2) we have— 

m^H ?^(i+^)«;wj(iy-A/^)cos.« 

tx LH^H (i— sec a)-f sec a-^(i + -^) 
Putting sec a = I, this reduces to 



2m 



-7r0+-7r) 



In practice r is about i metre, so that -^is negligible and we obtain 
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Then if * be the scale value in C. G. S. units corresponding to i mm of ordinate on the 
paper, and if « be the measure in millimetres of the deflection produced by the magnet whose 
moment is m, acting at the distance r from the suspended magnet, we have 

xn= A ff = — |- or x= r- (3) 

In this expression m is the actual moment of the magnet as used for taking deflections and 
should be written mi where / is the temperature of the magnet. Calling m^ the moment of the 
magnet at zero Cent., we have 

where Q is taken from the table of temperature corrections for the magnet, 
Hence equation (3) should be written 

,=!MizeL! (4) 

But as the measuring scale used is divided into twenty-fifths of an inch, whereas x in formula 
(4) is in terms of 1 millimetre, the factor i'oi6 must be inserted, and we get finally 

^i=i'oi9X ^^^ ^^} f where Xi is the scale value corresponding to i-25th inch. 

The distance r was measured with beam compasses from the centre of the suspended magnet 
to the centre of the deflecting magnet and the accordance of independent measures taken by 
different observers was gseater than might have been expected, the greatest difference being less 
than i-50th inch. As a matter of fact r is not required with any very great accuracy, for in practice 
the average length of ordinate is about 60 mm, and it will sufiBce to measure this correctly within 
-00001 C. G. S., i.e. ly. Taking ;r=5y (its approximate actual value), we see that it will suffice to 

, X I 

find X within h6o=- of its true value, 

5 300 

Then by giving approximate values as follows : m^g20 C. G. S., rsBioo cms., x^s^y^ and 

. X • 

substituting in equation (3), we find » =5 36*8 mm. If we now change x into x + and using 

300 

the value just found for n again solve equation (3)1 we obtain r= 99*89 cms. 

Thus it will suffice to measure r correctly to 0*1 cm., or say i-25th inch, and the method actually 
adopted of measuring the distance by beam compasses is therefore quite good enough for practi* 
cal purposes. 

In Watson's Ma^etographs there is a simple arrangement for taking visual deflection read- 
ings, and the time taken for recording a complete set of five readings, the magnet being reversed 
every time, is only about two minutes. 

In No. I magnetograph two deflection distances were used at about 100 and 120 cms. ; in 
No. 2 instrument the nearer distance only is available. 

The following tables show the values of the scale co-efficients determined during the various 
expenment3 and used in the reduction of the results 
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Abstract of scale values found for No. 2 ti, /. Magnetograph during the temperature 

experiments. 

Formula «i=roi6^^^^2^^^ where ar, the scale weflRcient for i*25th inch. 
The mean moment of the defledting magnet iAsioo4*33 (Table B). 
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Table A 2. 

Abstract of S4ale values found for No. t H. F. Magntiograph during the temperature 

^xptrimentss. 

Porniuta %i± wHtfffc st^ is the scale oo^flScient fbr i-25ih inch. 
The roasn moment, of tlte defitcting magnet. iAa«oo4;23i (Table B). 
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The agreement between the two values of the scale co*efficient for No. i instrument as shown 
in this last table is satisfactory and justifies the omission from the formula of the term involving P. 

It should be noted that the distance r was measured once only for each instrument and 
subsequently corrections were applied to this distance by noting the distance of the centre of the 
magnet under trial from the centre of the box in which it was suspended. 

6. Using the values found above, tables B i and B 2 were then completed, which give the 

o , 4 , base line values obtained by using an assumed tem- 

ReductiOD of results resumecU ^ rt^ < ^ t ^ /^^ 

perature co^flScient of 12*57 per degree Cent. 

throughout The greatest differences of temperature from the selected, mean amounted in the 

case of No. i instrument to + i°-3 and — 1°-2 on the 24th and 4th January, respectively, and in the 

case of No. 2 instrument to+3°*2 and + i°*9 on the 19th February and 30th January, respectively. 

Consequently the errors due to taking an assumed value for the temperature coefficient in place 

of the actual values subsequently determined does not appreciably affect the results. 

The reduction of the ten temperature experiments was then completed, the results of which 
are exhibited in tables C i to C 10. 

The charts reproduced at the end of this paper were then plotted and tables D i to D 10 
drawn up with a view to studying the behaviour of the instruments during each experiment. 
The conclusions arrived at are printed at the foot of each table and dealt with in the Appendix, 
and show that in most cases there is good reason to suppose that the magnet and fibre under 
experiment underwent changes during the course of experiment, and the only results that can be 
accepted with perfect confidence are those given by experiments Nos. i and 2 with magnet i 
and fibre 2. 

7. The effect of a rise of temperature on a system consisting of a magnet suspended per- 

General considerations. pendicular to the mericfian by a quartz fibre is (i) 

to mcrease the torsional resistance of the fibre,* 
and (2) to reduce the magnetic moment of the magnet, so that on both accounts the value of the 
horizontal force will appear to diminish. But if the temperatures of the fibre and magnet are 
not the same, the resultiug value of the temperature co-efficient will necessarily be incorrect. 

Thus, supposing the temperature of the magnet (and therefore its moment) to remain con- 
stant whilst the quartz fibre is heated, we should expect to find an apparent decrease of H. F., 
and vice versd if the fibre were cooled. Consequently, if during any period of the tempera- 
ture experiment the fibre is than the magnet, the resulting temperature co-efficient will he 

too -^—^-l^y ^ amount probably bearing a certain ratio to the difference of temperature between 
the magnet and its fibre. 

Ontheotherhand, for a temperature, the effect of any lag of temperature of the 

magnet behind that of the attached thermometer would make the temperature co-efficient too 

small • • 

, , because the apparent change of force as measured from the curve would be divided by too 

inrge 

Disturbances produced by air Currents would not be expected in an instrument of this class 
because (i) the volume of air imipcdiately surrounding the m^^pet ii very small, and (2) the 
period of the magnet is very short and the copper damper acts rapidly. 

• ThreUall (PhiU Mag., July 1890). 
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As a matter of fact there is no sign of ftizziness about any of the traces during the tempera- 
ture experimentSi and it is clear that this source of error did not exist* 

A study of the diagrams shows that in every case the temperature co-efficient commences 
almost at once with an abnormally high value, which falls very rapidly whilst the temperature of 
the room is still rising considerably. This, as above shown, is conclusive evidence that there was 
no appreciable lag of temperature of the magnet, so that the readings of the thermometer in the 
damping box of the instrument may be accepted as giving the true temperature of the magnet 
very closely* 

The quartz fibre is carried in a small brass tube, whereas the magnet itself is surrounded 
closely by a considerable mass of copper, and as both were equally exposed to the air during the 
experiments one would expect the tube and its contents to pick up the changes of temper* 
ature more quicklv than the magnet and its damping box. Consequently, though the tem- 
peratures recordea by the thermometer may, and probably do, give the temperatures of the 
magnet throughout the experiment without appreciable error, there is pritnd facie reason to expect 

that the temperature of the quartz fibre must have been ' ^^^^^j^ that of the magnet according as 
the temperature of the room was * 

Now an examination of the charts shows that in every case the air temperature considerably 
exceeded that of the magnet till the process of cooling off commenced by opening the doors of 
the room and removing the fires. Thereafter the temperature of the magnet read higher than 
that of the air, the difference between the two becoming less and less, but being generally quite 
appreciable at the close of the experiment. 

From previous considerations one would therefore expect to find the values of the temperature 
co-efficient too great during the first or heating up sta^, then dropping rather suddenly, though 
slightly, as soon as the doors were opened, and finally rismg again to its real value as the difference 
between the temperature of the air and the magnet gradually jdisappeared.* 

Tables C i to C lo and the diagrams show that there has been a general tendency throughout 
the whole series of experiments for the value of the scale co-efficient to behave in this way, except 
that in the majority of cases the scale value has shown no tendency to increase again towards the 
close of the experiment. 

If any displacement of the instrument as a whole occurred as a result of the rapid tempera- 
ture changes, such shift would be shown by a displacement of the base line formed by the light 
reflected from the small mirror attached to the base of the instrument. A careful examination of 
the curves shows that the amount of shift from this cause was very gradual and small in amount, in 
fa^t too small to be taken into account as its maximum amount never exceeded 0*2 scale division, 
!>., •ooS of an inch. 

8. As above noted, tables C i to C 10 show that there is a general tendency for the computed 

values of the temperature co-efficient to decrease some- 
Correction for »Up of fibre, ^j^^ j^^g^iy ^^^^jg ^j^g^ ^^^j^ experiment. 

During this period the system was cooling, so that, as explained in paragraph 7, an effect of this 
kind was to be expected. But the diagrams show that whereas the differences of the temper- 
atures of the fibre and magnet were small, the drop in the temperature co-efficient was generally 
targe and could hardly be fully accounted for in this manner. 

* Throughout the reductions the temperature used in computing the temperature co-efiBcient was that recorded by 
the thermometer embedded in the damping box of the H* F. magnet. 
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As however the drop In the iempi^acuic co-cflicient could be explained by supposing that the 
system under trial had given way or slipped under the strains induced by the rapid changes of 
temperature, it became necessary to investigate this point by comparing the records given by the 
two sets of magnetographs before and after each experiment 

Consequently Tables D I'to D lo were drawn up and they show conclusively that, except in 
some few cases, slip must have occurred. 

The curves taken during the actual experiments when examined showed unmistakable evi- 
dence of slip only in two cases, viz., on the soth and on the 24th January. In the first case 
(Fig, 3 of Plate 11) the experiment has been rejected but in the second case (Fig. i of Plate III) 
as the shift occurred only at the end of the experiment an attempt has been made to correct for 
it. In all other cases it has been assumed that where slip did occur, it occurred gradually and uni- 
formly and might be allowed for by distributing the amount noted uniformly according to the 
elapsed interval. 

It may be noted that the evidence at disposal shows that in these cases (i) a certain slip 
has actually occurred and (2) that this slip did not manifest itself by sudden breaks in the curve : 
there is no evidence that the slip occurred uniformly throughout Uie course of an experiment, 
but the assumption that this was the case is not contrary to facts and seems the most reasonable 
one that can be made under the circumstances. 

Tables C 4, 6, 8, 9, were then corrected on this assumption and the new curves so obtained 
plotted alongside of the old ones. 

9. The next point for consideration is what portions of the experiments are to be selected 
as the most trustworthy for the purposes of finding the true mean values of the temperature 
correction ? 

As regards the reading of the thermometers, small errors in reading are of consequence only 
in the case of the Cent thermometers embedded in the damping boxes of the two instruments, 
and as the changes of temperature of these thermometers were always negligible in the space 
of the few seconds occupied in takine the reading, the liability to errors in the recorded tem- 
peratures may be considered equal at ail stages of the experiment Consequently the Increr 
ment in temperature after start as recorded in column 4 of form C 1 has a much greater pro- 
bable percentage of error at the commencement and end of each experiment than during the 
intermediate period. 

Errors in scaling off ordinates from the curve are greatest where the inclination of the curve 
to the base line is greatest, and consequently the first few measures are in each case more doubt- 
ful than the rest and the percentage of error in the figures in column 6 of form C i obviously 
decreases in proportion to the increase in the figures. 

On both accounts it is plain that, apart from differences of temperature between jthe magnet 
and quartz fibre which were always greatest during the first part of each experiment, this and the 
last portion of each experiment have much less weight than that part in which the figures in 
columns 4 and 6 of form C are greatest, and the curves showing the values of the derived tem- 
perature co-efficient may therefore be expected to show marked irregularities at the beginning and 
end of each.experiment 

What is desirable is to have a long period of uniformly high temperature during which the 
recorded temperatures of the thermometers within and without the H. F. instrument are in very 
close agreement. 

In practice such conditions could not be attained, for the constant stoking of the stoves 
Xiecessary to m^jQtain a hijgh temperatpre prodycpd cpn^iderabje ^pctuajtipns in the recorded 

C 
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temperatures and until the fires were allowed to die down the temperature of the air was always 
in advance of that pf the magnet* 

Moreover, the copper damping box in which the magnet and its thermometer are contained 
is close to the base of the instrument, which is rigidly attached to. the supporting pillar by means 
of three stout brass footscr^us leaded into recesses cut in the stone cap of the piUar. Consequently 
a considerable amount of heat must have been continuously conducted away and lost in the pillar 
which would be slow to attain the temperature of the air. 

In all the curves there is a well defined critical point at which the temperature of the air 
coincides with that of the magnet, and it is in the neighbourhood of this point that all the desir* 
able conditions are most nearly fulfilled. 

This point is indicated in the curves by a continuous ordinate, which gives the time of its 
occurrence on the lime scale. 

That value of the temperature co-efficUni f9und fr^m the observations taken nearest to 
this critical point seems therefore tht be^t individual value of Mif jm>^» but in order to get 
rid of the errors to which any single observation is liable, it has been considered advisable to 
derive the temperature co-efficient in each case from a series of 9 values situated symmetrically 
about this point. In the first four of these values the air temperature was above that of the 
magnet and in the last four these conditions were reversed, so that the errors arising from this 
cause should to a large extent cancel out in the mean. 



10. Working in this way certain mean values have been obtained in each case which are 
grouped together in the following table for convenience of reference 



1903. 
Date. 


No. of 
Fibre. 


No. of Mar- 
Bet. ^ 


Mean values of 
lemperatyre 
co-efficient. 


FiQ^l value 
of tempera- 
ture ce-effi* 
Qi«nt. 


Rbmarks. 


6th January • • • 


2 


I 


I2*6o 


















24th February • 


n 


M 


12-67 






15th January . . 


12 


2 


XV90 






20th January • , • 


•» 


•» 


11^ 






31st January . • 


»> 


»» 


IS^ 




After repairing magnet, corrected 










for $Up (10 y). 


23rd January. . « 


6 


3 


U-Q7 




Corp€!Cted for sKp (1$ y). 


38th January . 




» 


12^17 






6th February • 


3 


n 


12-90 


••• 




loth F^ruary . 


4 


3 






« (19 y). 








1 12-5 


w „ (11 y). 


iJth February 


» 


t* 


1249 
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There is very little doubt that the redultd for mfitgnet t and fibre ^ may be confidently 
accepted. These are now in in No. t MagnetOgraph at the Dehra Dun Observatory, where the 
results of the temperature rtadingd during the first complete year of work show that the annual 
range in the underground room is not likely to exceed 6° or 6**'5 Cent.* Thus the largest multi- 
plier that will be used in this case may be taken as 3 3, and as one cannot hope to read the 
curves with greater accuracy than i the error permissible in finding the temperature co-effi* 

cient is ~^^^'3 '^^^ accordance of the two results makes it highly probable that in this case 

the temperature co-efficient has been found with all desirable accuracy. 

Magnet 2 and fibre i2 have been in use in No. 2 MagnetOgraph since September 190a at 
Kodaikanal. It seems dear that the temperature co*^fficient of the magnet itself altered consider- 
ably after it was repaired in January, and it is unfortunate that only one determination of the 
temperature co-efficient of the system was mi^de after that date. At kodaikanal the annual range 
of temperature in the underground room is not yet known, but the data available indicate that 
it will be less than 2° Cent. If this is the case, the greatest multiplier will be i and the error 
permissible in the temperature co-efficient will be ly. So that although the single experiment 
made on the 3tst January with the system as now ih use at Kodaikanal is not perfectly satisfactory, 
it seems likely that it is sufficiently good for the very favourable temperature conditions appertain- 
ing to the observatory where it is being used. 

With regard to the various experiments made with magnet 3 and fibres 3, 4 and 6, the agree- 
ment in the case of the two experiments with No« 6 fibre is goOd^ and in the case of No. 4 
fibre it is remarkable. But three out of four of these experiments have been corrected for slip and 
it is hardly possible therefore to trust them implicitly. 

Moreover, it is disconcerting to find that the value of the temperature co-efficient when using 
the same magnet should vary from t2*i to \2*g when the quartz suspension is changed, for from 
the nature of a quartz fibre, one would expect different fibres to behave in a uniform manner under 
similar conditions of changing temperatures. 

Whilst therefore it is likely that the results in each case with No. 3 magnet are near the 
truth, the mere agreement of the results derived from pairs of experiments is not sufficient to 
justify their accept^ce as being exceedingly accurate. 

An inspection of the base line values of No« s Magnetograph (Table B ft) from the sihd to 
25th February inclusive) shows that magnet 3, with fibre 4) behaved (airly well when transferred 
to No. 2 Magnetograph during the last experiment with magnet No» i» 

However, in order to see whether fibre No. 4 was really in a stable Condition and fit for use 
at the Barrackpore ObservatorjTi a further prolonged comparison was made throughout March. 
Tl)e result is exhibited in Table D 9 and is not entirelv satisfactory, for although there is no 
evidence of a sudden slip having occurred and the mscrepancies noted may very probably be 
largely due to the fact that No. 2 instrument was supported merely on trestles of wood, which 
proved by its behaviour to be only partially seasoned, still the fact remains that the results given 
by the two instruments were not in close accord throughout the period. 



* Highest temperature •28*44 20th September 1902. 
Lowest H -as'oo oa sSth Mtrch 1903. 
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II, In most of the experiments a deflection reading was taken to determine the scale valoe 

when the temperature of the room was approximately 
Change in scale value due to change in temper- ^ maximum. The resulting values are tabulated 
ature. . , ^ 

below 
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i 1 
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8 1 9 
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Pbriod. 




Special dbplbctions 
during tbmpbraturb 
bxpbrimbnts. 












atg6o 


DSa 


al TSO cms. 


k 

a> 
0. 








1903 
From 


igo3 
To 


Mean deflection. 


No. of observa- 
tions. 


Mean deflection. 


No. of observa- 
tions. 


Approximate tera 
ture of room. 


at 06 

cms. 


at 130 

cms. 


Tem- 
pera- 
ture of 
Instru- 
ment 



1 

M 

3 


96 


\ 

5 




i;jth January 


20th January 


41*82 


5 


21*41 


5 


21' 


42*30 


21-65 


3i-*'3 


—0-48 


—0-24 




••« 












••• 


42-15 




31-8 


— 0*33 






22nd January 


29th January 


47'43 


5 


24-31 
••• 


4 


21° 


47*94 
4r68 


24-54 
2443 


33*3 
33-8 


-0-51 
—0-25 


— 0*23 
-0-12 




29th January 


1st February 




3 


17-98 


3 


21" 


35*13 


18-04 


35*7 


+0-05 


— o-o6 




4th February 


7th February 


47'57 


4 


24-24 


3 




47-88 


3447 


35*4 


—0-31 


—0*23 




7th February 


i8th February 


4574 


8 


23-40 


8 




46-39 


23-74 


34-9 


—0-65 


■^•34 




••• 




§•• 






•• 


• •• 


46-27 


23-74 


36-6- 


-0-53 


-034 




2 1st February 


28th February 


57*02 


8 


29-14 


8 


22° 


57*53 


29*46 


29-9 


— 0*51 


—0-32 
























--o*4i 


—0-24 


Means. 



The accordanee of the signs in the last two columns renders it unlikely that the difference 
m the deflection values, obtained during the experiments is the result of chance. Also it will be 
noted that the deflection at 120 cms. is approximately one-half of the deflection at 96 cms. 
and that the mean difference in the last column bears approximately the same proportion to that 
derived irom the column before it. 



Thus there are strong grounds for supposing that the deflections- do actually increase with the 
temperature, that is to say, the scales value diminishes or the system becomes more sensitive. 

Any rise in temperature ought (i) to increase the stiffness of the fibre, (2) to decrease the 
moment of the suspended magnet and (3) to decrease the moment of the deflecting magnet. 
On all three counts one would expect to find the deflection decrease slightly for a rise in tem- 
perature, and the fact that this is not the case indicates that some important factor has been left 
out of consideration. 

The greatest difference in the deflections occurs during the first temperature experiment 
with magnet 3 and fibre 4 on the loth February. The scale values from the special deflections 
taken at a temperature of 34*^9 Cent, are 4*92 and 4*93 from the near and far distances respec- 
tively CCS compared with 5*01 and 5*02 from the mean values under ordinary conditions) so that 
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the change in the scale value amotmts to o*iy. This is sufficiently large to slightly alter the 
results of the temperature experiment, as the range of ordinate amounts to almost 40 scale divi« 
sions and the resulting change in force would be therefore less by about 4y than that derived 
from the scale Value adopted.* 

There are not sufficient data to justify any attempt at correcting the results for the change 
in the scale value, and the above figures are chiefly of interest as showing that there appears to 
have been some unknown factor at work tending to make the resulting values for the temperature 
co-efficient slightly higher than they should be. 

Statement of rtsnlu accepted. 1,3. The foUowingf results derived from thcs ex- 

* penments have been accepted :— 

(a) The temperature co*efficient for the system, magnet i and fibre a • • . S5i3*6y 

(b) ,t M »» »f 2 „ 12 . • . =I2'6y 

(c) ft »9 »» >} 3 f» 4 • • • =I2'5y 

The experiments would lead ene to accept these values as approximately correct and good 
enougk for the desired standard of accuracy in reading the H. F. curves, but it must be said that 
they differ very widely from the results anticipated. 

In the Kew certificate accompanying No. i set of Watson^s Magnetographs it is stated that 
the temperature co-efficient per degree Cent, was found to be approximately 5'8y (using magnet 
No. I and an unknown fibre), whilst Escbenhagen gives for his somewhat similar instrument an 
approximate value of Jy per degree Cent.f 

* Snppose the temperature of the room to be 30"* and that d the deflecting magaet ao^ (on the average) whiltt a set 
of deflections was being taken. 

Then putting m - 1004-23 at 0« Cent. . ^ ^ , 

We obtain from the temperature corrections for the magnet «sed 

m - 996-44 at 20'' Cent. 

m « 992*28 at jo>° Cent. 

Heoce since the value of the scale coefficient varies directly as the error introduced by assuming the temperature 
of the deflecting magnet to be the same as that of the room would in this case be roughly 0*4 per cent, only, whereas the 
average charge actually found exceeded one per cent 

When the deflections at high temperatures were taken, the deflecting magnet was warmed up for some time by ea- 
nosine it to the sun before bringing it into tbe room and it is therefore most unlikely that its temperature even at the 
Sme of taking the first deflection, was ever as much as loMrom the truth. , , ^ ^ 

Consequently the change in the scale values noted at high temperatures cannot be eiplttned hf assuming a large 
error in the temperature ef the deflecting* magnet. 

+ Dr Chree, ?.RSt baa offered the following explanation of the discrepancy here noted. 
^ Let us call Co the torsion couple at temperature o"" Cent for unit angle of twist and suppose this to increase to C at 

^^^^^ Treati*^ for°Uwttime being the magnet's own moment as unaffected by temperature, call A H the couple exerted on 
It when perSndicular t^ the magnetic meridian at a place where H is the horizontal force. 
Suppose Jo the total twist of the fibre when the temperature is o** Cent 

and t ti »« »» 

Then Co Jo -Cj-^^orJ-Jo-^l^^§^) 

Asm 

CCo 

and 90 J— Jo ^ B H 

Thus the twisting gccompanying a given change of tempeAture varies as the force at the place and since J— Jo mean* 
a riven change of ordinate, ike effect of a given change cf iemperaimre on tlut ordinate varies direcUf as H. 

At Dc^ Don, H^^ZZS C G. S. approximately, whilst, at Kew H - o-iSs approximately, so that neglecting the ituf 
perature co efficient of the magnet, the temperature co-efficient of the system at DehraDun should be 3^ x 5-8 - lO-Sy. 

If therefore the •ffect of temperature on the moment of the magnet is smaU, the resuks at Dehra are not inoompatible 
^h those obtained at Kew. 



For a given value of t, il^sll^- B, a constant 
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Facts inferred from the experiments. 



13. The following conclusions based on these ex- 
periments are worthy of consideration 



(1) It is the exception to find a quart2 suspension as used in these instruments Which does 
not exhibit signs of slip even after having been in use for a considerable oambe't ot days. 

(2) The increase in sensitiveness of each system for a rise in temperature is contrary to anti- 
cipation and cannot at present be explained. 

(3) The method of finding the scale values by deflections at a known distance with a magnet 
ot known moment is quite satisfactory. 



H. A. DENHOLM FRASER, Captain. R.E. 
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B z. 

Abstract 0/ absolute observations for H. F. and €omputaiion of the value of the Base line of the H. F. 
Magnetograph No, 1 for the months of January and February tgo2. 

C Selected mean temperature = 2i°'o cent. 
(.Temperature co^cient for ccnt.s 12*5 y throughout. 



Magnet No. lA. 



Magnetometer No. i By T. Cooke & Sons. 

MaONBT I, FiBRB 3. 
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Remarks. 

[The base line is 
evaluated from 
the obsenrations 
taken with mag- 
net lA in Mag- 
netometer No. 1 
by Gooke & 
Sons.] 
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B l-^cvntd. 

Abstract of absolute observations for H. F. and computation of the value of the Base line of the 
H, F. Magnetograph No, / for the months of January and February igo2. 

Magnet No. i A. Magnetometer No. i By T. Cooke & Sons. 

M>aNET 2, FiBRB 12. 
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Reduction of temperature coefficients of H. F. Magnetographs {Watson^ s) 
First experiment with Magnet i and Fibre 2. 
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Reduction of temperature coefficients of H. F. Magneto^raphs {Watson*s) 
First experiment with Magnet 2 and Fibre 12. 
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C3. 

Reduction of temperature coefficient of H. F* Magnetographs {Watson's) 
Second experiment with Magnet 2 and Fibre 12. 





2 


3 


4 








2 








9 

1 


• 

Date. 


Time* 


t» 


in ten] 
rt. 






9 








1 


« « 






i 








s 


2« 

u fa 






H 


e 






Lreot. 


uenc 




h.m. 






20 Jao* 1903 • 


7-30 


20^3 


o-oo 


i» • 


45 


2I*IO 


+0.47 


i» • 


8-0 


aS'QS 


3-32 


»» • 


IS 


26*80 


6.17 


»» • 


30 


a8*i6 


7-53 


»» • 


45 


28.32 


7-69 


»f • • 


9^ 


28hx> 


7-37 


w • 


«S 


28.43 


7.80 


w • 


30 


28.98 


8-35 


n • 


45 


29K)3 


8.40 


>» • 


lo-o 


29<6o 


8-97 


n • 


IS 


30.42 


9-79 


>» • 


30 


30.72 


I0K)9 


»i • 


45 


30^5 


9.82 


>• • 


II-O 


30.58 


9-95 


i» • 


IS 


30.78 


10.15 


» • 


30 


31*22 


10-59 


»» • 


45 


31-65 


IIK>2 


n • 


la-o 


31-95 


11.32 


»t • 


IS 


31-94 


11.31 


»t • 


30 


31-60 


10.97 




45 


31-60 


10-97 


>i • 


13-0 


30.37 


974 


n • 


15 


20.20 


8-57 


»* • 


30 


2Bk>8 


7-45 


»» • 


45 


27.20 


6-57 


J* • 


14-0 


26.55 


5-92 




IS 


26*20 


5-57 


» • 


30 


35-45 


4.82 




45 


24-72 


409 


»• 


15-0 


24-15 


3-52 


»• • 


IS 


23-70 


3-07 


*9 • 


30 


23-40 


2-77 


M • 


45 


23-13 


2.50 


>» • 


16-0 


22-93 


2.30 



6 



Sc. 
divns. 



56*1 

55-1 
48.2 

42K> 

38.9 
39-0 

39-2 
37-7 

^5 
36.3 

33- 9 
31-6 
30.8 

31- 1 
30-6 
30K> 

38.9 
28.3 
28.0 
280 
29-1 
30.7 

32- 4 

34- 9 
37-6 
39.7 

41 
4i'9 
43-8 
45-6 

47- 

48- 3 

49- 3 
50*2 
51*1 



I 

O 

a 

ll 

Q 



Sc. 
divns. 



00 

— 10 
7*9 

14- 1 
17.2 
17-1 
16.9 
18.4 
19.6 
19.8 

22*2 

24- 5 

25- 3 

25K) 

25-5 

a6- 

27- 2 

27.8 

38*1 

28- 1 

270 

25-4 

23-7 

31*2 
IS.5 
16.4 

15- 
14*2 
12.3 

lo-s 
9-1 
7-8 
6.8 
5-9 
5-0 



Magnet 2. Fibrb 12. Inst, i. Magnet 1. Fibre 2. Inst. 2. 



.2 8 

.si 

H 

IS 8 
o 



00 

-5-5 
43-1 
770 
93-9 
93-4 
92-3 
I00.5 
1070 
io8.i 
121.2 
131-8 

138- 1 
136.5 

139- 2 
143.5 

148-5 
151.8 
153-4 
153-4 
147.4 
138.7 

139-4 

1 15-8 

I0IK> 

89-5 
8ii) 
77-5 
67.2 
57-3 
49-7 
42.6 

37-1 
32.2 

27-3 



%m 

9 
u 

I. 



Cent. 



I3'99 

•99 
13-99 

•98 
13-97 

-97 

13- 97 
•98 

1400 
•00 

14- 00 

KX) 
li-OO 
•00 

I4KX> 

K>I 

14^3 
•06 

14.10 

«3 
16 
14.20 

14*23 

26 
14.30 

34 
14-38 

39 
14.40 

•45 
14-50 

54 
14-57 

.61 
14-66 



c5 

U (8 



Cent. 



0-00 
0-00 

OKK) 
— 001 
—002 
—002 
— OKW 
— O«0l 
+ OK)l 
tOK)1 

♦ OK)I 
40K)I 
4>OK>I 
+ OK)l 
+ OH)I 
+ OH>2 

-|-OK>4 
+ OK)7 
•fO.II 
+ 0.14 
+ 0.17 
-1.0.21 

-ho.33 

♦ 0.27 
-¥0*^1 

+0-35 
+0.39 
+0.40 
-I- 0.41 
+0.46 
-I- 0.51 
+0.55 
+0.58 
.^0.62 
+0.67 



0-0 

00 
00 
—0.1 

-0.3 

—0.3 

-0.3 

—0.1 
+0.1 
♦ 0.1 

•I O*! 

+0.1 

+ O.I 
+ 0.1 

+0.1 
+0.3 

+0.5 

+0.9 
+1.4 

+ 1.8 

+ 2*2 

+2.7 
+2.9 

+3'4 
+ 3-9 
+4-4 
+5.0 
+5-1 
+5-2 
+5-8 
+6-5 
+ 7.0 
+ 7-4 
+7-9 
+8.5 



6 
.S 



Sc. 
divns. 



61.6 
61 

62K> 
62K> 

62-0 
620 
61.9 
61.2 

6lK> 

60*2 
S9-6 
58-8 
58.0 
57-1 
56-7 
56-3 

56-3 
56.1 
560 

55- 9 
56K) 

56- 3 

56-3 

56.0 
56*1 
56.1 

56-7 
56.0 
560 
S6.0 
56.6 

56- 7 

57- 
57-2 
577 



12 


13 


14 


15 


16 


Remarks. 


^dinate 








Ii 


. . "■ 
y — Kwooi C.G.S. 








2" 


SI? 


Units. 


ifference in 
after start. 


ifference in 
converted into 


« 2 

of 

_ *o 
S 

ht; r 

|2i 

Q 


.5 &r 
» si 

Is 


2r 
«i + 
0, . 

§^ 


oc value of No. i 

Inst.«s-46y. 

Sc. value of No. 2 

IntL>*^.7o *v. 

Xemn. rnAfff 4^... 
M ^wnc lor 

No. 2 Inst, taken 


Q 


Q 


< 


H 


—12.7 y. 


Sc. 
divns. 












y 


y 


y 


y 




00 


00 


OK) 






Fires lig-hted at 








— 6.6 




7-30. 


+ 0.3 


+i.i 




14K) 




+0.4 


+ 1-5 


+ 1-5 


44-6 


13-4 




+0-4 


+ 1.5 


+ 1-4 


78.4 


12.7 




+0.4 


+ 1-5 


+ 1.2 


Si 


1245 




+0.4 


+ 1-5 


+ 1.2 


940 


12-3 




+0.3 


+ 1.1 


1, _ Q 

+ 0« 


93-1 


12.6 




—0.4 


-1-5 


"1.6 


90-9 


12.7 




-o2 


—2.2 


—2*1 


104-9 


12.6 




-1-4 


-5-2 


—5-1 


1030 


12.3 




—2-0 


-7.4 


—7-3 


113-9 


12.7 




-2.8 


— lO^ 


— 10.3 


123.5 


I24> 




-3-6 


-13-3 


— 13.2 


124-0 


12.4 




-4-5 


—16.7 


-16.6 


119.9 


12.2 




-4-9 


-18.1 


— i8k) 


I2I.2 


12*2 




-5-3 


—19.6 


-19-3 


123-a 


12.1 


No fuel added after 




—19.6 








11-30. 


-5-3 


-19.1 


129.4 


12.2 


" Deflections taken. 


-5-5 
-5-6 


— 20«4 
— ao.7 


-19-5 
-19-3 


1323 
134-1 


13K> 
11.8 


Mean •■11.69 Y 


-57 
-5-6 


— 2|.I 
—207 


-19-3 
—18.5 


134-1 
128.9 


iii> 
11.8 


Both doors slightly 

opened, 
inner auor upcneo 

wide. 
Outer door opened 


-5.3 


— 19<> 


—16.9 


121.8 


ii.i 


-5-3 


—19-6 


—16-7 


II2.7 


11.6 


-5-6 


-20.7 


-17-3 


98.5 


11-5 


wide. 


-5-5 


—20.4 


— 16-5 


84-5 


11-3 




-5-5 


-JO^ 


— i6k> 


73-5 


1 1.2 


Fires Amoved. 




—18.1 


-13-1 


68.8 


11.6 




—20.7 


-iS-6 


61.9 


If. I 


-5-6 


—20.7 


-15-5 


517 


10.7 




-5-6 


—20.7 


-14-9 


42.4 


10.4 




-5-0 


-18.5 


— I2K) 


37-7 


10.7 




-4-9 


-I8.I 


— II.I 


31-5 


10.3 




-4-6 


—17-0 


-9-6 


27-5 


9-9 




-4-4 


—16.3 


-8.4 


23-8 


9-5 




-3-9 


-14.4 


-5-9 


21.4 


9-3 





Digitized by 



Google 



34 



C4. 



Reduction of temperature coefficient of H. F. Magnetographs {Watson's) 
First experiment with Magnet 3 and Fibre 6, 
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Table showing results of Temperature Experiment No. i with Magnet 3 and Fibre 6 corrected for slip. 
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RfdHcti^n »f temperature (qep(%(nt of H, F. Magnetograph {Watson's) Second Experiment with 

Magnet 3 and Fibre 6. 
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35-08 
24.44 

34- 14 
23-84 

33- 68 
23-S6 
23.38 
23-23 
33-13 
33.00 
33.88 
33.80 


0.00 
+ 04 
0*89 

«-45 
5.46 
7.80 
8.54 
9-71 
10.39 
10.86 
11*33 
M.83 
12.37 

13*23 
11.78 
ll*30 
10.54 
9.34 

S-oo 
6.50 

5-30 

4-38 

3-70 
3-06 
3.76 
3*46 
3.30 
3.18 

2-OC 

1-85 
1-75 
1.62 
rSc 
1.4J 


75-0 
74.3 
73-0 
6S0 
60.0 
55-5 
53-9 
51-3 
49-0 
46-9 

44- 8 
43^8 
41.1 
41.8 
43-8 

45- 2 
47^5 
51-3 
55-0 
58.8 
62-0 
64*0 
65-3 
660 
67.2 
68.0 
68.7 
68.8 
69-4 
69-7 

' 69.9 
I 70K) 
> 70.2 
t 70*2 


00 
-0.7 
to 
7-0 
iS-o 
19-5 
21*1 
23*7 
26k> 

28.1 

30.2 
32*2 
33-9 
^3-3 
31-2 
29.8 
27-5 
23-8 
200 
16.2 

II.O 

9-8 
9-0 

7-a 

7-0 
6-3 
6.3 
5-6 
5-3 
5-1 
5-Q 
4-8 
4.8 


OH) 

-3-4 
9-6 
33-7 
72-3 
94-0 
101.7 
114*3 
125-3 
135-4 
145-6 
155-3 
163-4 

l60K> 

150.4 

143-6 
132.6 
1 14-7 
96-4 
7«.i 
63.7 
53-0 
47-2 
43-4 
37-6 

33- 7 
30.4 
29-9 
27k) 

34- 1 
33-1 
23-1 


15.60 
15.63 

.61 
15-60 

.61 
15.63 

.66 
15-70 

•71 
15-72 

•73 
15-74 

•75 
15-76 

'^l 
15.78 

•79 

15*80 

.81 

15- 83 
•86 

15*90 
•93 

16- 00 
16*03 

16-13 
-17 

16.20 
.34 

16-38 
-32 

16*35 


0.00 

•fOK>3 
OK>I 
000 
0.01 
0*02 

o-o6 

0.10 
0.11 
O.I2 
0.13 
0.14 
0.1s 
0.16 
0.17 
0.18 
0.19 
0.30 
0.31 
0.33 
0.36 
0.30 
0.33 
0.37 
0.40 
0.43 

o.4ii 
0-52 
0.57 
0.6c 
0.64 
0^ 
0.72 
0.7! 


00 
+0.3 
0.1 

00 

0*1 

0.3 
0.8 

1-3 
1-4 
1-5 
1-7 
1*8 

1- 9 
3.0 

a-3 

2- 3 
3.4 

2- 5 

3- 7 
3.9 
3-3 

3- 8 

4- 3 
47 

5- 1 

i:? 

6.7 
7-3 
7*6 
[ 8*1 
^ 8*6 
I 9.1 

► 9-5 


62K> 

62.6 
62.9 
63.6 

63- 9 
64.1 

64- 3 
64*2 

63.5 
62^6 
60*8 
59-9 
590 
58.9 
59.1 
59.3 
59-5 
600 
60.1 
60*1 
60.0 
59-8 
59-0 
58.6 
58*7 
58.S 
S9-0 
58*8 
58*5 
58*5 
581 
57-9 
57.5 
57-4 


00 
+0.6 
4-0.9 
+ 1*6 
4-1*9 
+ 2.| 
4-3*3 
+ 3.3 

+ I-S 
4-0*6 
—1*3 
—3*1 
—3-0 
-3-1 
-3.9 

-3*8 
-3.5 
—2.0 
^1*9 
-1*9 

— 30 
—3.2 
— 3*0 
-3.4 

-3-3 
—3-3 
—30 
— 3-2 

-3.5 

-3-5 
—3-9 
-4-1 
-4-5 
-4-6 


0*0 
4.2.3 

•f3-3 
+ 5-9 
4-7*o 
4- 7-8 
+8*5 
+ 8*1 
+ 5-6 

4-2*2 
-4-4 
-7-8 

— ii*i 
-U*5 
— io*7 
—10*4 

-9-3 
— 7«4 
-7*0 
— 7*0 

—7-4 
-^.1 

— IM 

—1245 
— i2*a 
—11-8 
—11*1 
-11.8 
—13*0 
— 13-c 
—14-4 
-15-a 
—16.2 
— 17< 


o-o 
4- 2-5 
+3-4 
+ 5-9 
4.7-1 
+8-1 
+ 9-3 
+ 9.4 
+ 7-0 

+ 3-7 
—2.7 
— 60 
— 9-2 
-9-5 
-5-5 
—8-1 
— 6.9 
—4-9 
—4-3 
-T4.1 
—4-1 
—4-3 
— 6.9 

—7-9 
—7.1 
—6.3 
-5-0 
-5-1 
-5-8 
-5-4 
-6.3 

-7-6 
—7-5 


•^5«9 
13-0 
39-6 
79-4 

ioa*i 

IIIK) 

123.6 
132*3 
I39-I 
142.9 

149*2 
154-2 
150.5 
141-9 
135-5 
135.7 
109.8 
93*1 
74-0 
58.6 
48*7 
40.3 
35*5 
30*5 
27*4 

25-4 
24.8 
21.2 
20. 1 
18.3 
17-5 
15-5 
15-6 


—16.2 
14 s 
13-1 
13*0 
12.7 
12.9 
12.8 
127 
12*6 

12*5 

12-3 
12*0 

12*1 

11*9 
11.9 
II-5 
11.4 
11-3 
11.4 

IO<^ 

11.6 
ii'i 
11*1 
ii*o 
1 1-4 
10.6 
10.9 
10.5 
10.8 
10.3 
IIK> 


Fires started at 7-50 

' No fuel added 
after 10-15. 
Deflections taken. 

V 

Mean 13.177. 
Opened both doors 
wide. 
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C6. 

Reduction of temperature coefficient of H, F. Magnetograph {Watson's). 

Magnet 2 and Fibre i2. 



Third experinterU with 



MAGNBT2. Fibre 12. Inst. 



Magnet i. Fibre 2; Inst. 2. 



Date. 



31st Jan. 1902 



Time. 



b.in. 



7- 5* 

8- 

15 
30 
45 

9- 

15 
30 
45 

10- o 
15 
30 

45 

11- o 

iQ 

30 
45 

12- 00 

"5 
30 
45 

13- 
15 
30 
45 

14- 
15 
30 
45 

15- 
15 
30 

45 
i6h> 



Cent. 



19^4 
19*81 
20-86 

25'00 

28.50 
30.64 
31-63 

33-40 

33- 40 

34- 75 

34- 80 

35- 70 
35-40 
3470 
34-70 
34-4J 
33-8o 
32.28 
30-88 
29-72 
28.26 
27-o8 
36.12 
2546 
25-14 
24.72 
24.42 
24.18 
23.Q6 
23-8o 
23-74 
23.60 
23-48 



! 



if 



Cent 



0.00 
+0.17 

i*2i 

5-36 
8-86 

IIHX> 

11-99 
13-04 

13- 76 

14- 76 

15- H 
15-6 
i6k)6 
H.76 
15-06 
15K)6 
14-78 
14.16 
12.64 

11*24 
IOK)8 

8.62 

7-44 

6.48 
5.82 
5-50 
SK)8 
4-78 
4-54 
4-32 
4-16 
4*10 
3-96 
3.84 



Sc. 
Divn. 



62.0 
61.7 
59-0 
51-3 
44-8 
40.2 
38.1 
36K) 
34-7 
32.6 
31-8 
31-1 
29*2 
29.8 
3I-I 
31H) 
31-S 
33-0 
36K) 
38-7 
41-0 
44-7 
47-1 
48.5 
49-8 
50.9 
51-7 

51- 9 

52- 4 
52.9 

53- 1 
53-4 

53- 9 

54- 1 



Sc. 
Divn. 



O'O 

-0.3 
3-0 
10.7 
17.2 
21.8 

23-9 
26K) 

27-3 

29- 4 

30- 2 

30-9 
32.8 
32-2 
30.9 
3i«o 
30-5 

29-0 

26k> 

23-3 

2IK) 

17-3 

14-9 

>3-5 

12.2 
II-I 
10.3 
10*1 

9^ 
9.1 
8.9 
8.6 
8.1 
7-9 



©"2 

c "C 

1 



a 



0*0 

— 
19-5 
69-6 

III-8 
141-7 
155-4 
169.0 
>77-5 
191*1 
196.3 
300.9 
213.2 
209.3 
200.9 
201.5 

l9«-3 
188.5 
1690 

i5»-5 
136.5 
112.5 
96.9 
87.8 
79-3 
72.2 
670 

65-7 
62.4 
59-2 
57-9 
55-9 
52-7 
51-4 



a 
B 



Cent. 



• 

16.42 
16.40 
.40 
16.40 

njo 
16*40 

.40 
16.40 

-41 
16.43 

•44 
16.45 

•47 
16*48 

.49 
16.50 

-52 
>6*54 

•57 

i6.eo 

.61 
16*62 

•63 
16.64 

16*70 
•73 

16.76 
•79 

16.82 

•84 
.8« 
.88 
16*90 



=1 



Cent. 



o*oo 
—0.02 

— OK>2 
— OK)2 
—002 

0.02 
--OK)2 
—OK) 3 
—001 

OK)I 
•f 0.02 
+ 0.03 
+ 0.05 
+ 0.06 

0.07 
+ 0.08 
+ 0.10 
+ 0.12 
+ 0.15 
+ 0.18 
+ 0.19 
4 0.20 
+ 0.21 
•fO.22 
+ 0.25 
+ 0.28 
+ 0.31 
+ 0.34 
+ 0*37 
^0.40 
+ 0.42 

Ho.44 
+ 0.46 
1-0*48 



.9 



c35 



CO 

—0.3 
—0.3 

-1^*3 
—0.3 
-0.3 
-0.3 
—0.3 

— «.! 
+ 0.| 
4-0.3 
+ 0.4 
+ 0.6 

+ 0.8 
*o^ 

-M-3 
+ «-5 
1.9 

+ 2.3 
4.2.4 
+ 2.5 
-1-2.7 
+ 2.8 
-I* 3*2 

4.3-6 

+ 3-9 
+4-3 
+ 4-7 

•H5^3 
-f5-6 
+5-8 
+6*1 



Sc. 
Divn. 



59-8 
60.0 
600 
60K) 

60K> 

59-7 
59-8 
59-0 
59-0 
58-7 
53*0 
57-2 
56-9 
56-0 
55-3 
55-2 
55*0 
55-4 
55*0 
54-1 

54- ^ 

55- 3 
56*0 
55-2 
55-1 
55-4 
55-5 
55-1 
55-1 
55-2 
55-1 
55- < 
55-3 
S5-8 



Sc. 
Divn. 



OK) 
+ 0.2 
+ 0*2 
-I- 0.2 
-I- 0.2 
—0*1 

0*0 
-08 
—0.8 
— 1.| 

-1.8 
-2.6 

-2.9 

-3-8 
-4^5 
-4-6 
-4-8 
-4*4 
-4*8 
-S*7 
-5^2 
-4*5 
.-3-8 
-4-6 
-4-7 
-4-4 
-4*3 
-4^7 
-4.7 

-4-6 
-4-7 
-4-7 
-4-5 
-4*0 



13 



•e • 

si 

Q S 



0*0 
+ 0*7 
+ 0.7 
+ 0.7 
♦ 0.7 

- 0.4 
0.0 
3-0 

- 3-0 

- 4-1 

- 6*7 

- 9-6 
—10.7 
-14*1 
—16.7 
-I7-0 
—17.8 
—16*3 

17*8 
21.1 
—19*2 
—16.7 
-14*1 
-17-0 
-17.4 
-16.3 
-15-9 
-17*4 
-17*4 
-17-0 
-17*4 
-17.4 
—16*7 
—14*8 



o 

u « 



O'O 

+ 0.4 

+ 0.4 

+ 0.4 

+ 0*4 

— 0.7 

— 0.3 

— 3-3 
^ 3-' 

4K> 

— 6*4 

— 9*2 

— lO-I 

-13-3 
-iS-8 

— 16*0 
16.5 

— 14^8 

-15-9 
-i».8 
-16.8 
-I4«2 
-11.4 
—14*2 
-14*2 
-12.7 

— I2K) 

-131 
—12.7 
-II.9 

— I2.I 

— II.8 

— 10.9 

8*7 



15 



.s-sl 



0.0 
- 2.4 
19.^ 
70.© 
1 12.2 
141*0 

I55-I 
165.7 

I74^4 
1 87. 1 

189*9 
191-7 
203.1 
196.0 
185.^ 
185 s 
181.8 
173*7 
I53-I 
132*^ 
119.7 

t\ 

73^6 
65*1 
59^5 
55-0 
52*6 
49-7 
47-3 
45*8 

44-1 
41*8 
42-7 



16 



Remarks. 



y- KK)ooi C. G.S. 
Units. 

Sc. Coefift. of No. I 

Inst. =16.50 y. 
So Coeift. of No. a 

Inst. -3-70 y. 
Temp. Coefft of- 
No. 2 Inst, taken 

- —127 y. 



-14-1 
16.3 
13-1 
12.7 
12.8 
13-0 
12.7 
12.7 
12.7 
12.6 
13.6 

12*4 
12*3 
12*3 
12*3 

12.3 

I2.I 

II.8 

11.9 
II.4 

11*5 
1 1.4 
11.2 
10-8 
10.R 
1 1.0 
io*9 
10*9 
1 1.0 
10.8 
10.6 
li.i 



Fire started 7.55. 
Deflections taken. 
Hoth doors slightly 

opened. 
Both doors opened 

wide. 
Fire removed. 



At 14^56 the curve of 
No. 2 has been 
displaced sharply 
by ro Sc. divns. 
All measures after 
15 have been 
cleared from this 
irregrplarity which 
is evidently acci- 
denlal, as there is 
no sign of it in 
the curve of No. 1 
Inst 



E 2 
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C6a. 



Table showing results of Temperature Experiment No. 3 with Magnet 2 and Fibre 12 

corrected for slip. 



1 


a 




A 


K 

9 


6 


7 










Actual 




True 






Date. 


Thne; 


iDcreincnt 
in tempera- 

start. 


duuisfe in 
ordinate 
due to 


Correction 


change in 
ordinate 
due to 


Tempera* 
turecoeflB- 
dent for i® 


Rbmarks. 






change in 


for slip. 


change in 


Cent • 6 








tempera- 
ture* 




tempera- 
ture* 






Civi]. 


L.M.T. 


c 


T 


T 


Y 


y 




31st Jan. 1902 • 
f» * 
99 • 


7*52 
§•0 
15 


O'O 

+o'i7 
1*22 


0*0 
—2*4 

lO'O 


0*0 
0*6 


0*0 

—2-7 

20*5 


• 

— 15*9 

i6-8 


Columns i, a, 3 and 4 ftre copied from 
columns i{ s, 4 and 15 of the tempera- 
ture experiment 

I ne vocai siip measureQ irom 7 50 co lou 


t» * 


30 




70*0 


0*9 


70*0 


13*2 


is i<w« s.nd this hss K^i<»»i distributed 
uniDKormiy (nrougooiKa 


n • 


45 




112*2 


1*2 


113*4 


12*8 


f» • 


9*0 


IfOO 


141*0 


1*5 


142*5 


130 


99 * 


15 


11*99 




1-8 


156*0 


13*1 




»• • 


30 




165-7 


2*1 


167-8 


12*9 




ti * 


45 




174*4 


2*4 


176*8 


12*9 




» • 


lO'O 


I476 


187-1 


2*7 


189*8 


I2'Q 




»> • 


15 


I5'ii 


189-9 


3*0 


192*0 


12*8 




>» • 


30 


15-16 


191*7 


3*3 


1950 


129 




>» • 


45 


l6'o6 


203*1 


37 


2067 


12*9 




w • 


iro 


1576 


196*0 


4*0 


200*0 


12-7 




» • 


19 


1506 


185*1 




189*4 


I2'6 




» • 


30 


15-06 


i85§ 




190*1 


12*6 




»» • 


45 


1478 


181*8 


4-9 


186-7 


127 


'Mean i2*6oy. 


>» • 


12*0 


14*16 


1737 


5*3 


1789 


12*6 


f> • 


15 


12*64 


1531 


u 


158-6 


12-5 




>» • 


30 


11*24 


132*7 


6-1 


1385 


12*3 




»t • 


45 


lO'oS 


1197 


1258 


"5 




*» • 


i3'o 


8*62 


98-3 


6-4 


1047 


12*1 




»» • 


15 


l'^ 


85-5 


6-7 


92*2 


12*4 




»> • 


30 


6-48 


73*6 


ro 


8o*6 


12-4 




>♦ • 


4S 


5*82 


651 




73*4 


12*5 




»» • 


14*0 




59*5 




67*1 


12*2 




»t • 


15 


5-08 


55*0 


7'9 


62*9 


12*4 




» • 


30 


478 


526 


8*2 


6o*8 


12*7 




M • 


• 45 


454 


497 


8-5 


58*2 


12*8 




*• 


150 


4*33 


47-3 


8*8 


56-1 


130 




9> * 


IS 


4*16 


45*8 


91 


54*9 


13*2 




M • 


30 


4*10 


44*1 


9*4 


53*5 


i3'o 




»> • 




39^ 


41*8 


97 


51*5 


13*0 




91 • 


16*0 


3*84 


43*7 


10*0 


537 


137 


1 
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C. 7. 

Reduction of temperature coefficient of Horizontal Force Magnetograph {J^atsoris). 
First Experiment with Magnet 3 and Fibre j. 



Magnbt 3. Fibre 3. Inst. i. 



Magnet i. Fibre 9. Inst. a. 



Date. 



6th Feby. 1902 



Time. 



h. m. 



7- 4 

8- 

IS 

30 

45 

9- 

15 
30 
45 

10- O 

IS 

30 

45 
il-o 

15 
30 
45 
1 3-0 

15 

30 
45 

15 
30 
45 
U-o 
IS 
30 
45 

15- 
IS 
30 

16- 



t 



Cent 



21*05 

31*39 

33*80 
36*60 
39-50 

30- 63 

31 - So 
33-50 

33- 80 
34'io 

34- 35 

34- 56 

35- 18 
35-40 

34- 78 

33- 84 

33.86 

31-76 

Omit- 
ted. 
28*90 
36*60 
36*45 

35- 70 
35*10 

34- 50 
34-35 
33-85 
33-55 
33-35 
33*20 
33.10 
33*95 
32*90 

3275 



6 
ii 

a 



Cent. 



0*00 

+0*24 
W5 
5-55 
8-45 
9.58 
10*75 
13-45 
13*75 
13*05 

13- 30 

»3-5i 

14- 13 
14*35 
13-73 

13*79 

ii*8i 

10*71 



7-85 
5-55 
5-40 
4-65 
4-05 
3-45 
3-30 
3*80 
3-50 
9*30 
3*15 
8*05 
1*90 
1*85 
1.70 



I 

3 



Sc. 
Divo. 



75-0 
74-3 
70*0 
59-5 
53-3 
49H> 
45-9 

38- 9 
38*0 
37-5 
35-8 
35-1 
37-1 

39- 8 

43-5 

46*3 

506 

53-4 
57-4 
60*0 
63.3 
63.5 
64*8 
66*0 
66*9 
67-5 
68*1 
68*4 
69-0 

69-5 
69*7 
7<M 



Sc. 
divn. 



o*o 
—0*7 
S-o 
15-5 
327 

36*0 

39*1 
33-9 
35-3 
36*1 
37-0 
37-5 
39-3 
39-9 
37-9 

35*3 

33- 5 
38*8 

34- 4 

31*6 

17*6 
15-0 

13*7 

"•5 
10*3 
90 
8*1 

6*9 
6*6 
6.0 
5-5 
5-3 
4-6 



II 



o«o 
-3-4 

34*1 

74-6 
109*3 
135*1 
140*0 
158*3 

169-3 
173-6 
178-0 
180^ 
188*6 
191*9 
182*3 

169-3 
156.3 

138-5 
117^ 

103*9 

84-7 
73*3 
61*1 
55-3 
49-1 
43-3 
39-0 
36*1 
33-3 
317 
38*9 
36*5 
355 

23*1 



9 

! 



Cent 



14-75 
14-74 

-73 
1473 

-73 
14-74 

75 
14.76 

.76 
1476 

1476 
77 

14-78 
-78 

14-78 
79 
*8o 

14*83 

•87 
14*93 

14- 94 
-97 

15- 00 
-04 
-08 

15-13 
16 

30 

34 

15-38 
•33 
15-36 
15-40 



.S . 

ii 

B h 



Cent. 



O-QO 
—0*01 
— 002 
-0*03 
—0*03 
—0*01 

0*00 
•|*0H>l 
+ OK)l 
+ 0*01 

+o*oi 

+ 0*01 
+ 0*03 

+0*03 
+0*03 

+0*03 

+0*04 

+0*05 

+0*07 

+ 0*I3 

+0*17 
+0*19 

•fO*33 
+ 0*35 
+ 0.39 
•••0.33 

+0-37 
+0*41 

4-0*45 

+0*49 
♦0*53 

*-o.57 
+0*61 
+ 0.65 



0*0 
—0*1 
-0*3 
-0*4 
— o*3 
—0*1 

OK> 

+0*1 
+0*1 
+0*1 
-••o*i 

+ 0*1 

+ 0*3 
+ 0^ 
+ 0*4 

+0.4 

+0*5 

+0*6 

+0*9 

♦1-5 

+ 3*3 
+ 3*4 
+ 3*8 

+3-3 
+ 37 
+4*2 
4- 4-7 
+ 5-3 
+ 5-7 

+ 6*3 

+ 6*7 
+ 7*2 
♦77 
+8*3 
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S.C. 



64-3 
64-4 
65*1 
65*0 
64.7 
64.3 
64*1 
63*9 
63*0 
62*9 
62*4 
62*8 
6t*7 
62*8 
62*8 

63*8 

63*8 

63*8 

64*1 

63.8 
63-9 
63-8 
63-7 
63-3 
63*1 
63.6 
63-4 
63-4 
63-4 
63-3 
63-6 
63-7 
637 
64*3 



S.C. 
divn. 



0*0 
+0*1 
+0*8 
+0.7 
+0.4 

0*0 
—0*3 
-04 
-1*3 
-1*4 
-1.9 
-1-5 
-1*6 

-1-5 
-1-5 

-1-5 

-1-5 

-0*5 

— 0*3 

-0*5 
— o*4 
-0.5 
-0*6 
—1*0 

— 1*3 
—0*7 
—0*9 

— OMJ 

-0.9 

— IK) 

— o*7 

-0.6 

.-a6 
—0*1 



13 



II 

s ^ 



0*0 
+0*4 
+ 3-0 
+ 3*6 

-H-5 
0*0 
—0*7 
-1-5 
-4-8 
-5-3 
-7*0 
-5-6 
-5-9 
-5-6 
-5-6 

-5'6 

"5-6 

-1*9 

-0*7 

-1.9 
-1-5 
-1*9 
-3*3 
-3-7 

-2'6 

-3-3 
-3-3 
-3-3 
-37 

-2*6 

-3*3 
-2*3 
-0*4 



14 



0*0 
•»-o*3 
+ 3*7 

+ 2*2 
+ 1*3 
—0*1 

—0*7 
-1*4 
-4-7 
-51 
6*9 
-5-5 
-5-6 
-5-3 
-5-3 

-5-3 

-5-1 

-1*3 

+ 0*3 

-0*4 

♦ 07 
+ 0*5 
+0*6 

— oJ 
+ 1.6 
+ 1*4 
+ 1*9 
+ i.4 
+3-5 
+ 4-1 
+ 5-0 
4-5-5 
+7-9 



15 



1^ 

1! 



0*0 

76*8 
110*4 
135.0 

139-3 
156-8 
164*6 
168.5 
171*1 

174-9 
183*0 
186*7 
177-1 

I64-I 

151-2 

137-3 

117-6 

"3-5 
85-4 
727 
617 
54-8 
48-3 
44-9 
40.4 
38*0 
35-6 
34-2 
33-0 
31-5 
31-0 
30.0 



16 



|3 



Remarks. 



y B*ooooi C. G. S. 
Units. 

Scale coeiiident of 
No. I Instrument 

-4*81 y 

Scale coefficient of 
No. 2 Instrument 
-3-71 y . 

Temperature co- 
efficient of No. 3 
instrument taken * 
-127 y 



-15-4 
•5-3 
13-8 
131 
13*0 
13-0 
12.6 
12*9 
12*9 
13*0 
12*9 
13-0 
»3'0 
12*9 

12*8 

12*8 

12*8 



14- 5 

15- 4 
13-5 
13-3 

13- 5 
14*0 

I4K> 

14- 4 

15- 3 
15-5 
15-9 
16.1 
16*6 
16*8 
17.6 



Fires lighted. 



^Last fuel added. 
Deflection 
taken. 



Mean 12*90 y . 

Both doors half 

opened. 
Both doors opened 

wide. 



Fires removed. 
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Reduction of temperature coefficient of Horizontal Force Magnetograph {Watson's). 
First experiment with Magnet 3 and Fibre 4. 





Magnet 3. 


Fibre 4. Inst. i. 




Magnet 1. 


Fibre 2. Inst. 2. 
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X 


4 


5 
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13 


»4 
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Remarks 
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iperatui 




sate coi 




iperatu; 


Iperatui 




1 


8 

e . 


nate cc 
peratur 


ordina 
1 tempei 


.52 w 

1i 


y ^ooooi C. G. S. 
Units. 


Date 


Time. 


«J 
9 


it in ten 
tart. 




ce io ordiu 


ce io ordii 
into force 


ature. 


B 
a 

^5 


irrection for tem 


dinate. 


ce in ordii 


Difference in ordi 
verted into force, 


••Si 


al? 

.2 -51 




Scale value of ^o. i 
instrument»5K)2'^. 

Sca.le va.Iufk nf Nn t 






i. 

s 
8 


reroer 
fter s< 


Ordioat 


fferen 
tart. 


Differen 
verted 


mper; 


:reme 
fter s 


fferen 
tart. 


S3 V ^ 


Actual ( 
due to 
ture (7 


Temper 
for + 


instrument ■=3*7 1 -y. 
Temoerature co- 






H 


a** 


a " 




S «» 




6 




a 


































instrument taken 




h. m. 


Cent 




Sc. 
divot. 


Sc. 
divDS. 


y 


Cent. 




y 


Sc. 
divns. 


Sc. 
divns. 


y 


T 


y 


y 


= -I2*7y. 


loth Feb. 1902. 


7-33 


19^ 


OKX) 


65*0 


00 


OK) 


14.70 


OKX) 


00 


63-1 


OK) 


OK) 


OK) 


0.0 




Fires lighted 7.32. 


»» • 


47 


20.35 


+ 0-45 


63-9 


— i»i 


-5-5 


.70 


o-oo 


o*o 


63K) 


—0.1 


—0.4 


— O.A 


-5-1 


-11*3 


»t • 


8-a 


22'20 


2.30 


57-8 


7.2 


36.1 


14.70 


0H50 


OK) 


63-6 


+ 0.5 


+ 1.9 


+ 1*9 


38K) 


16.S 




»t • 


17 


26.8o 


6-90 


45-0 


200 


100.4 


.70 


0.00 


00 


64.3 


+ 1.2 


+ 4-S 




104.9 


15-2 




»» • 


32 


29*20 


9.30 


39-9 


25-1 


1260 


14.70 


000 


O-O 


64*4 


+ 1-3 


+ 4*8 


+4-8 


i3o<« 


I 4*1 




•» • 


47 


31-40 


11.50 


35-9 


29.1 


146.1 


.70 


OKX) 


OK) 


64.4 


+ 1-3 


-^4.8 


+4-8 


150.9 


I3-I 




• • 


9-2 


32*20 


12.30 


33-9 


31-1 


156-1 


14.70 


OKX) 


OK) 


64.2 




+4.1 


+ 4-1 


160.2 


I3K) 




»» • 


17 


33-<5o 


13-70 


30.0 


35-0 


175-7 


.70 


0*00 


OK> 


64K) 


+ 0.9 


+ 3-3 


+ 3-3 


179-0 


131 




>• • 


32 


34-60 


14-70 


27.4 


37-6 


188.8 


14.70 


(HK) 


OK) 


63.4 


+0*3 


+ 11 


+ 1.1 


189-9 


12-v; 




»» • 


47 


35-20 


15-30 


26.3 


38-7 


194-3 


-69 


—001 


—0.1 


63.1 


OK) 


OK) 


—0.1 


194.2 


12.7 




»» • 


10-3 


35-80 


15-90 


25.0 


40K) 


200.8 


14.68 


— OK)2 


-0.3 


63.0 


—0*1 


-0.4 


-0.7 


300.1 


12*6 




»» • 


16 


35-44 


>5-54 


26.8 


38.2 


191 -8 


.68 


—002 


—0.3 


63.1 


0*0 


OK) 


—0.3 


191-5 


12*3 




»» • 


30 


34-70 


14.80 


28.9 


36*1 


181.2 


.68 


—002 


—0.3 


63K) 


—0.1 


-0.4 


-0.7 


180.5 


12*2 


Last fuel added. 


» • 


44 


34-50 


14-60 


29K> 


36K) 


180.7 


.68 


—0.02 


-0.3 


62*4 


—0.7 


-3.6 


-2.9 


177-8 


12*2 


Deflections taken. 




ll-o 


35-38 


15-48 


260 


39-0 


195-8 


14-68 


—002 


-0.3 


62K) 


—I.I 


-4.1 


-4-4 


191.4 


12*4 




» • 


15 


35-70 


15-80 


25-3 


39-7 


199-3 


.69 


—0.01 


—0.1 


61.7 


-1.4 


-5-2 


-5-3 


194-0 


12*3 






30 


35-24 


15-34 


27.3 


37-7 


189-3 


-70 


OKX) 


OK) 


61.9 


— 1.2 


-4-5 


-4-5 


184-8 


I2K) 


Both doors opened 


» • 


45 


34-42 


14-52 


300 


35-0 


175-7 


.71 


+ OK)l 


+ 0.1 


61.8 


— 1.3 


-4-8 


-4-7 


171K) 


11*8 


y* • 


12-0 


33-50 


13-60 


32-8 


32*2 


161.6 


14.73 


+ O.Q2 


+ 0.3 


61.6 


-1.5 


-5.6 


-5-3 


156-3 


11.5 


slightly. 
Both doors opened 
wide. 


n • 


«5 


3i«7o 


11.80 


37-8 


27*2 


136.5 


•75 


+ 005 


+ 0*6 


61.9 


— 1.2 


-4-5 


-3-9 


132-6 


11*2 


Fires removed. 


» • 


30 


3025 


10.35 


42*0 


23*0 


1 15-5 


-78 


+ OK)8 


+ 1.0 


62-1 


— 1.0 


-3-7 


-2.7 


112*8 


10.9 




n • 


45 


28.70 


8.80 


46*2 


18*8 


94-4 


.82 


+ 0.12 


+ 1.5 


62K) 


— I'l 


-4*1 


-2-6 


91.8 


10.4 




» • 


13-0 


27-50 


7-60 


49^ 


15-4 


77-3 


14.86 


+ o.i6 


+ 2.0 


61.5 


-1-6 


-5-9 


-3-9 


73-4 


9-7 




>• • 


15 


26.40 


6.50 


51-9 


13-1 


65.8 


.92 


+ 0.22 


+ 2.8 


61 K) 


—2.1 


-7-8 


-5K) 


60.8 


9-4 




n • 


30 


25.70 


5-8o 


53-6 


1 1.4 


57-2 


14-98 


+ 0.28 


+ 3-6 


60.6 


-2.5 


-9-3 


-5-7 


51s 


8.9 




» • 


45 


25.20 


5-30 


54-5 


10*5 


52.7 


15-00 


+ 0.30 


+ 3-8 


60.1 


-3-0 


— ii.i 


-7-3 


45-4 


8.6 




»» • 


14*0 


24.80 


4-90 


55-2 


9-8 


49-2 


•02 


+ 0.32 


.^4-1 


39-9 


-3-2 


— 11.9 


-7-8 


41-4 


8.5 




»i • 


15 


24-50 


4.60 


55-6 


9-4 


47-2 


•05 


+ 0.35 


+ 4-4 


59-2 


-3-9 


-14-5 


— io»i 


37-1 


8.1 






30 


24-25 


4-35 


562 


8.8 


44-2 


15-08 


♦ 0.38 


•♦•4.8 


59-0 


-41 


-15-2 


1—10.4 


33.8 


7-8 




*• • 


45 


24.10 


4.20 


56-3 


8*7 


43-7 


*I2 


+ 0.42 


+ 5-3 


58.3 


-4.8 


-17-8 


-12-5 


31.2 


7-4 




»» • 


15-0 


23.90 


4<X) 


56.8 


8*2 


41.2 


15-17 


+ 0.47 


+ 6k) 


58.3 


-4-8 


-17.8 


— II.8 


29.4 


7.4 




>» • 


15 


23-70 


3.80 


57-2 


7-8 


39-2 


.21 


+ 0.51 


+6.5 


58.1 


-5-0 


-18*6 


i— 12.1 


27.1 


7-1 




>» • 


30 


23.60 


3-70 


57-7 


7.3 


36.6 


•25 


+ 0.55 


+ 7K) 


58.3 


-4^ 


-17.8 


-10-8 


85*8 


7.0 




» • 


45 


23.50 


3.80 


58k> 




35-1 


.29 


+ 0.59 


+ 7-5 


58K) 


-5-1 


— 18.9 


-11.4 


23-7 


6.6 






16-0 


23-35 


3-45 


58.1 


6*9 


34-6 


15-33 


+ 0.63 


+ 8k) 


58*1 


-5-0 


-18*6 


—10^ 


24K) 


7-0 

1 
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Table showing results of Temperature Experiment No. i with Magnet 3 and Fibre 4 corrected for slip. 



I 


3 


3 


4 


5 


6 


7 




Date. 


Time. 


Incremevt 
io tempera- 
ture after 
start 


Actual 
change in 
ordinate 

due to 
change in 
tempera- 
ture. 


Correction 
for slip. 


True 
change in 
ordinate 
due to 
change in 
tempera* 
ture. 


Tempera- 
ture coeffi- 
cient for 
1° Cents: 6 
+3. 


Remarks. 


Gvil. 


L. M.T. 


Cent 


y 


y 


y 


y 




loth Feb. 1902 . 

»» • ' 
»» • • 
»» • • 

» • • 
>» • • 
»> • • 
»» • 
»> • • 
»» • • 
t* • 
99 • • 
>» • • 
» • • 
99 • • 
99 • • 
»> • • 
99 • • 
ft • • 
99 • • 
99 • • 
99 • • 
99 • • 

5» • • 
99 • « 
»> • • 
99 • - 
» • • 
99 • • 
>» • • 
>• • • 
99 * • 
99 • • 
» • • 
99 • • 


8-2 

17 

47 
92 

17 
32 
47 

10-2 
16 
30 

44 

iro 

15 
30 

45 

120 

15 
30 
45 
13*0 
15 
30 

45 

14- 

15 
30 
45 

15- 
15 
30 

160 


O'O 

+0-45 

2- 30 
6*90 

9-30 

11- 50 

12- 30 
1370 
14-70 
1530 
15*90 

15*54 
14-80 
i4'6o 
15*48 
15*80 
15*34 
14*52 

13- 60 
ir8o 

10-35 
880 
7-60 

% 

5*30 
4*90 
4-60 

4"35 
4*20 

4.-00 

3- 80 
3*70 
3*60 

3*45 


0-0 

-51 
38-0 

104-9 

130-8 
150-9 

i6o-2 

1790 
189*9 
194*2 

200-1 

191*5 
180-5 

177*8 
191*4 
194-0 
184-8 
171-0 
156-3 
132-6 
II 2-8 
91-8 
73*4 
6o-8 

5»'5 
45*4 
41*4 
37*1 
33*8 
31*2 
29-4 
27*1 
25-8 

23*7 
24-0 


0- 

-0-5 

1- i 

17 

«*3 

2- 9 

3*5 
4*1 
4*7 

ii 

6-9 
7*4 

80 

8- 5 

9- 6 

10- 2 

10*7 

11- 3 

1 1- 8 

12- 4 
12*9 

13*5 
i4'o 
14-6 
15*1 
157 

l6'2 

16- 8 

I7'3 

17- 9 

18- 4 

19- 


-5*6 

39*1 
106*6 

133*1 
153-B 
163-7 
183-1 
194-6 

199*4 
205-9 

197*8 
187-4 
185-2 

199*4 
202-5 

193*9 
180*6 
1665 

143*3 
124- 1 

103-6 
858 

73*7 
650 

59*4 

560 
522 

49*5 
47*4 
46*2 

44*4 

43*7 
421 
430 


-12-4 
17*0 

15*4 

14*3 
13*4 
13*3 
13*4 
13*3 
13*0 
12-9 
12-7 

12*7 
12*7 
12*9 

12-8 

12-6 

12-4 

12*2 
121 
12*0 
II-8 
11*3 

11*4 

11-3 

II-2 

11*4 

113 

11*4 
II-3 
1 1-6 

117 

11- 8 
117 

12- 5 


Columns i, 2, 3 and 4 are copied from 

columns i, 2, 4 and 15 of the Temperature 

Experiment 
The total slip measured from 7-30 to 16*0 is 

Ivy and this has been distributed uni- 
formly throughout. 

• 

• Mean 12-497. 
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Reduction of temperature coefficient of Horizontal Force Magnetograph {Watson's). 
Second experiment with Magnet 3 and Fibre 4. 





MaGNBT 3. FiBRS 4. 


Inst. i. 


Maonbt I. 
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8 
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start. 
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r start. 
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rence in or 
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Difference in 01 
verted into foi 


««a 4 


"So*-* 


la 


in8tninient**5<o2Y 
Scale value of No. 2 
I nstnunent a 4 .7 1 •«# 






E 




'•3 




8 












Tem] 
for 


Temiwrature co- 






H 


a- 


6 






5 










e^Bdent of No. 2 
instrument taken 




h. n. 


Cent. 


Cent. 


Sc. 

divns. 


Sc. 
divns. 


Y 


^enc. 


vent. 


Y 


Sc. 
divns. 


Sc. 
divns. 


Y 


y 


Y 


Y 


— 12*7 *f. 


1 2th Feb. 1903 


7-28 


2(H>5 


0*00 


70.7 


0*0 


o*o 


15-37 


OKX> 


OK> 


63-5 


0*0 


OK) 


0*0 


0*0 


—16.3 


Fires lighted mt iw^rk 


M • 


45 


20.70 


+0^5 


69.4 


- 1-3 


- 6.5 


•37 


OHW 


0*0 


64.6 


+ |.| 


4. 4-1 


4- 4*1 


■~io«6 


n • 


8-0 


24*50 


4-45 


57-0 


13.7 


68*8 


15-38 


+ 001 


♦ 0*1 


65*2 


+ 1-7 


+ 6-3 


4- 6.4 


75-2 


i6>9 




n • 


15 


28*40 


8-35 


47-5 


23*2 


116*5 


•34 


—0*03 


- 0*4 


657 


+2.2 


+ 8.2 


+ 7-8 


134-3 


14-9 




n • 


30 


30*70 


10*65 


43-7 


27*0 


135-5 


15-30 


—0*07 


- 0*9 


65-5 


+ 2K) 


+ 7.4 


4. 6*5 


142*0 


13-3 




n • 


45 


32*20 


12.15 


39-7 


310 


155-6 


.30 


—0*07 


- 0.9 


65*0 


+ 1-5 


+ 5-6 


+ 4-7 


160.3 


13.3 




*» • 


g-o 


33 ^eo 


13-55 


35-3 


35-4 


177-7 


15.30 


— 0K>7 


— OH) 


64-9 


+ 1.4 


4. 5.2 


+ 4-3 


1820 


13^4 




>» • 


15 


35*00 


M-95 


32.9 


0/^ 


189-8 


•33 


—0*04 


- 05 


64-5 


.MK> 


^ / 


+ 3*2 


193.0 


12*9 




f% * 


30 


35*10 


1505 


33-1 


37-6 


188.8 


15-36 


—0*01 


— o*i 


64-3 


+0*8 


4- 3K) 


4- 2*9 


19«-7 


12.7 




ft • 


45 


35*20 


15-15 


32.4 


38.3 


192.3 


•35 


—0*o2 


- 0.3 


64.2 


+ 0.7 


4- 2*6 


4- 2.3 


194-6 


12.8 




»» • 


lo-o 


35*30 


15-35 


31*9 


38*8 


194*8 


15-35 


— o*oa 


~ o*i 


63*6 


+0*1 


4- o«4 


4- 0.1 


194.9 


12.8 




n • 


15 


35-40 


1535 


31-8 


38.9 


195-3 


•36 


—0*01 


— o*i 


63-7 


+0.2 


4- 0.7 


4- 0*6 


195.9 


12*8 




»t • 


30 


36*00 


15-95 


30*1 


40*6 


203.8 


•37 


OKX> 


0.0 


63.8 


+0.3 


4- 1*1 


4. 1*1 


204.9 


12.S 




»♦ • 


45 


36*60 


16.55 


28-4 


43-3 


212*3 


15-38 


•f 0H)1 


+ O-l 


63.2 


-0.3 


— 1*1 


— 1*0 


21 1.3 


12*8 




w • 


II-O 


36.8s 


16.80 


28*8 


4«-9 


210.3 


-39 


•l-0*02 


t 0.3 


64.0 


■I- 0.5 


4. 1.9 


4- 2*2 


212*5 


12*6 


Deflection taken. 


»» • 


17 


36.16 




31*0 


39-7 


199.3 


.40 


+0*03 


¥ 0.4 


64*0 


+0.5 


4- 1.9 


+ 3-3 


201.6 


12.5 


Last fuel added. 


»» • 


30 


35»6o 


15-55 


3«-4 


38.3 


192.3 


15-42 


♦ 0.05 


¥ 0*6 


64H> 


+0.5 


+ 1*9 


+ 3.5 




12.5 




>» • 


45 


35-78 


15-73 


32.1 


38.6 


193.8 


•45 


+0*08 


+ 1.0 


64-3 


-I- 0.8 


4- 3*0 


♦ 4.0 


197-8 


13*6 


Both doors opened 


>» • 


12-0 


35-50 


15-45 


33-9 


36.8 


184.7 


15-48 


+ 0*11 


+ 1-4 


65.1 


+ 1*6 


+ 5-9 


4- 7.3 


1920 


124 


»» • 
»♦ • 


15 


34-40 


14-35 


37-6 


33-1 


166*2 


•50 


+0.13 


-1. 1-7 


65.1 


+ 1*6 


+ 5-9 


4- 7.6 


173-8 


12*1 


slifhtly. 
Both doors opened 


»» • 




















+ 1*6 










wide. 


w • 


30 


32.70 


12*65 


42.1 


38*6 


143-6 


•5a 


+0.15 


+ IS) 


65.1 


+ 5-9 


+ 7*8 


•S»*4 


12-0 


Fires removed. 


*» • 


45 


31*60 


11.55 


45-1 


25*6 


128.5 




+ 0.18 


+ 2.3 


64-0 


+0.5 


4- 1.9 


+ 4*2 


133.7 


11-5 




if • 


13-0 


29*80 


9-75 


49-a 


2rs 


107.9 


15-58 


+0.2 1 


+ 2*7 


63.1 


-0*4 


r 1-5 


4- 1.2 


109*1 


11*2 




>» • 


15 


28*40 


8-35 


S2.7 


i8h) 


90.4 


.62 


•I- 0.25 


+ 3*2 


63-3 


— 0*2 


- 0.7 


+ 2.5 


92.9 


11*1 




ft • 


30 


27-50 


7-45 


54.7 


i6k> 


80.3 


15-67 


+0*30 


¥ 3-8 


63*0 


-0.5 


- 1*9 


4- 1*9 


82.3 


ii*o 




»» • 


45 


26*70 


6*65 


56K) 


M-7 


73-8 


•71 


+0.34 


+ 4-3 


62*1 


-1.4 


- 5-3 


- 0.9 


72*9 


no 




» • 


14-0 


26.25 


6*80 


57-0 


13-7 


68*8 


•75 


+0.38 


+ 4-8 


61 S) 


-1*6 


- 5.9 


— 1*1 


67-7 


10.9 




fy • 


15 


25*30 


5-25 


57-5 


13-2 


66<j 


15-80 


♦0*43 


+ 5-5 


61 K> 


-2.5 


" 9-3 


- 3-8 


62*5 


11*9 




>» • 


30 


25.30 


5-25 


57-6 


13.1 


65.8 


15.84 


•1-0*47 


+ 6*0 


60K> 


-3-5 


-13-3 


- 7.0 


58-8 


11*2 




»> • 


45 


25.26 


521 


58-3 


12*4 


62.2 


.88 


+0.51 


* 6*5 


6oH> 


-3-5 


—13-3 


- 6.5 


55-7 


io*7 




>» • 


15-0 


25-05 


5*oo 


59-0 


11*7 


58.7 


15.93 


+ 0.56 


+ 7-1 


60.1 


-3-4 


— 12*2 


- 5-5 


53'3 


10*6 




»» 


15 


24.95 


4-90 


59-4 


11.3 


56.7 


.98 


♦ 0*61 


+ 7-7 


59-9 


-3-6 


-13-3 


- 5.7 


Si-o 


10.4 




it 


30 


24.70 


4-65 


59-7 


110 


55-2 


16.03 


+0.66 


+ 8*4 




-4.2 


-15-6 


- 7-2 


48*0 


10*3 




»» ♦ 


45 


24.50 


4-45 


59-3 


11.4 


57-2 


•10 


+0.73 


+ 9-3 


%\ 


-5-1 


— 18*9 


— 9.6 


47-6 


10.7 




»» • 


16-0 


Omitt 


ed 




58-7 


16*17 


+0*80 


-I- 10*2 


58-0 


"5-5 


—20.4 


—10.2 






ft • 


«5 


24.40 


4*35 


59-0 


117 
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Table showing results of Temperature Experiment No. 2 with Magnet 3 and Fibre 4 corrected for slip. 



1 


2 


3 


4 


5 


6 


7 








Increment 


Actual 
change io 


Correction 


True change 
in ordinate 

due to^ 
change in 
tempera- 
ture. 


Tempera- 








in tempera- 


ordinate 


ture coefifi- 




Date. 


Time. 


tare after 


due to 


for tempera* 


dent for 




Remarks. 




start 


change in 
tempera- 
ture. 


ture. 


Cent. "6 






I M T 


Cent. 


y 


A/ 

7 




y 


7 




1 2th Feb. 1902 . 


7*2o 


0*00 


O'O 


0*0 


O'O 


••• 


Columns i, 9, 3 and 4 are copied from 














columns 1, 2, 4 and 5 of the Temperature 
Experiaent 


















»> 




+ 005 


—10 


—0*3 


—10*9 


—10 






O'O 


4'45 


75*2 





758 


17*0 




»» • 


15 


035 


124*3 


i*o 


125*3 


15*0 




» • 


30 


10*65 


142 


* 3 


143*3 


13*5 


The total slip measured from 7-20 to 15*45 


















IS 11 and thb has been distributed uni- 
formly throughout. 


»» • 


45 


12*15 


i6o'3 


I 


161 9 


>3'3 




99 • 


9-0 


i3'55 


182*0 


2*0 


184*0 


130 




t» • 


15 


14*95 


1930 


2*4 


195*4 


13*1 




99 • 


30 


1505 


1917 


2*7 


194*4 


12*9 




99 ' 


45 


i5'»5 


194*6 


3*0 


197*6 


13*0 




99 • 


10*0 


15 25 


194*9 


3*4 


198*3 


13*0 




99 • 




i5'35 


195*9 


3*7 


199*6 


13*0 




99 • 


30 


15*95 


2049 


40 


208 '9 


13*1 




99 • 


45 


>^*55 


211-3 


4*4 


215*7 


13*0 




99 * 


11*0 


lo 80 


212*5 


4*7 


217*2 


12*9 






99 • 


17 


I6-II 


201*6 


5*0 


200*0 


12 






99 • 


30 


»5'55 


194*8 


5*4 


200*2 


12*9 






99 • 


45 


1573 


197*8 


5*7 


ao3*5 


12*9 




p Mean i3*49.y 


99 • 


120 


15*45 


192*0 


6*0 


196*0 


12*8 




99 • 


»5 


U-35 


173*8 


6*4 


i8o*2 


12*6 






>f • 


30 


12-65 


151*4 


67 


I58I 


12-5 






99 • 


45 


"•55 


1327 


7'o 


139*7 


12*1 






99 • 


13*0 


975 


109*1 


7*4 


116-5 


li'9 






» • 


15 


8-35 


92*9 


V 


100*6 


1 2-0 






30 


7-45 


82*2 


8-0 


902 


12*1 




» • 


45 


6-65 


729 


f'^ 


81-3 


12*2 




99 • 


14*0 


6*20 


67*7 


8*7 


76-4 


12*3 




>» • 


15 


5'25P 


62*5 


90 








»t • 


30 


5-25P 


58-8 


9*4 


68-2 


12*6 




99 • 


45 


5'2I 


55*7 


97 


65*4 




f> • 


150 


500 


532 


100 


63-2 


12*6 




f9 


15 


490 


510 


10*4 


61*4 


12-5 




99 • 


30 


4-65 


480 


lo*7 


58*7 


12*6 




>I • 


45 


445 


47*6 


11*0 


58-6 


13*1 




99 • 


1 6*0 













Digitized by 



GoogI 



34 



C 10. 



Reduction of Temperature coefficient of H. P. Magnetograph (Watson's). 
Second experiment with Magnet r and Fibre 2, 





Magnit I. 


Fibre 2. 


Magnet 3* 


Fibre 4. 


Inst. a. 




1 


3 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


Remarks. 












% 


« 

a 




t 


i 

s 








8 


• 


















e 


;5 45 

^1 










a 
d 


ence in ordinate 
ted into force. 


^ s 


.2 ■** 




ooooi 0. a- 


Date. 


Time. 


1 

s 


a 

1 

s 

.5tf 




1 



8 


— g 
•0 


«5 


nentin tem 
er start. 







•2 


2^ + 
b 




8- 


Units. 
Sc. value of No. t 
Inst 34*01 */. 






el 
ft ^ 




e • 

«> 


Difference 
converte 




Correction 


t« 




u 


i to c 
ature 




Sc. value of No. 3 
Inst—4'537. 






a 

6 

H 






'•3 
i- 



% « 
Q 


a 
c 

H 


t3 el 


a 
•a 
•0 
u 




jl 

Q 


is 



S S t 
tj'o 0* 
< 


si 
H 


Temperature co- 
efficient for No. 
2 Inst taken. 


































— I3y. 




h.in* 


Cent 


Cent 


divns. 


divns. 


Y 


Cent 


Cent. 


r 


oec. 
dims. 


r)ec. 
divns. 


Y 


y 


y 


Y 

/ 




t4th Feb. iQoa 


7 36 




000 


5''*i 


o*o 


OK) 


.... 
i8^o 


000 




65.8 


00 






-1.6 




Stoves lip^hted. 




46 


3o<8o 


+0*15 


57*7 


—0.4 


-1.6 


40 


0*00 




65.8 


ChO 


CK> 






" ! 


8 


39*50 


+ 1.85 


51 'O 


7*1 


28.5 


18*40 


0*00 




65*9 


+0.1 


+ 0.5 


+ 0.5 


29K> 


15.7 






15 


36*20 


5.55 


33*8 


24.3 


97*4 


.40 


OHK) 


... 


66.0 


+ 0.3 


+ o*9 


+ 0.9 


98*3 


17.7 




» • 


30 


30*40 


9*75 


25*9 


32.2 


139*1 


18*40 


(M)0 




66*2 


+0*4 


+ 1.8 


.1-1.8 


130*9 


13*4 






45 


32.18 


11*53 


20.7 


37*4 


I50K> 


•40 


OKK) 




66*6 


.f 0*8 


+3*6 


+3-6 


153*6 


13.3 






9 


32*70 


I3K>5 


20*1 


38.0 


153*4 


18*40 


0.00 




66*9 


+ 1*1 


+ S-0 


+ 5K) 


157*4 


13*1 






15 


32*80 


13*15 


19.8 


38*3 


153*6 


*40 


000 




67*1 


+ 1*3 


+5*9 


+5*9 


«59*5 


13-1 






30 


33*50 


13*85 


18.1 


400 


160.4 


*4i 


-l'OK)l 


•►o-i 


67*4 


+ 1*6 


+ 7*2 


+ 7*3 


167*7 


13.1 






45 


33*70 


13*05 


18*1 


4(H> 


i6oh| 


18*42 


+ 0.02 


+0.3 


67*8 


+ 2*0 


+9*1 


+9*3 


169*7 


130 






10 


34*00 


13*35 


i8k> 


40*1 


160.8 


18*44 


+ 004 


+0.5 


68-1 


+ 2.3 


+ lo*4 


+ lo*9 


171*7 


13.9 






"5 


33*64 


13*99 


19**5 


38*3 


153*6 


*45 


+ 005 


+0.6 


68*5 


+ 2.7 


+ 12*2 


+ 13*8 


166*4 


12.8 




n 


30 


33'8o 


13*15 


19*8 


38*3 


153*6 


.46 


+ 0.06 


'fo.7 


69.1 


+ 3*3 


+ 14*9 


+ 15*6 


169*2 


12-9 






45 


33*^0 


13*15 


20*3 


37*9 


1520 


•47 


+ o*o7 


.••0.8 


69*4 


+3.6 


+ 16*3 


+ 17*1 


169*1 


13.9 




» • 


II 


34*20 


13*55 


>9*5 


38.6 


I54*« 


18-49 


+ 009 


•••i.i 


70*0 


+4*2 


+ I9K) 


+ 20*1 


174*9 


13.9 


Last fuel added. 


>» • 


20 


34-9H 


14-33 


17*1 


41.0 


164*4 


•53 


+ 0.13 


4-1.6 


70*0 


+4*2 


+ 19*0 


+ 20.6 


i85*o 


12.9 






30 


34*98 


14*33 


17-5 


40*6 


162.8 


•57 


+ 0.17 


-*-3.0 


700 


+ 4*2 


+ 19*0 


+ 21K> 


183*8 


12.8 




» • 


45 


34*52 


13.87 


19*4 


3«*7 


155*3 


18.62 


+ 0-23 


■••2.6 


7<H> 


+4-3 


+ 19*0 


+ 21.6 


176-8 


12.7 


Both doors opened 
p sli(;btly. Mean 






33*6c 










.63 


















i2-67r 




13 C 


13*95 


22*5 


35*6 


142.8 


+ 0.22 


-h2.6 


69*9 


+41 


+ 18*6 


+ 21.2 


t64H) 


12.7 


Both doors opened 
















.62 


















wide. 




I! 


; 33*oc 


11.35 


30*1 


170.7 


+0.22 


+2.6 


69.7 


+3*9 


+ 17-7 


+ 20.3 


141*0 


12.4 


Fires removed. 




3« 


) 30*8c 


> 10.15 


3i*fi 


20*5 


106.3 


.62 


+ 0*22 


+3.6 


69*5 


+ 3*7 


+ 16*8 


+ 19.4 


125-7 


12.4 


Deflections taken. 




4! 


> 29.5c 


> 8.83 


; 35*c 


231 


93.^ 


18.62 


•ro.22 


+ 2.6 


68.9 


+3*1 


+ 140 


+ 16.6 


109.2 


12.3 




» • 


13 c 


> 28.4c 


) 7*7! 


; 38.4 


19*7 


79-c 


•64 


+ 0.24 


+ 2.9 


68.9 


+3*1 


+ 14.0 


+ 16.9 


95*9 


12.4 




» • 


IJ 


) 27'6c 


) 6*9^ 


; 40*^ 


17.2 


69< 


.66 


+ 0.26 


+ 3.1 


68.6 


+ 2*8 


+ 12*7 


+ 15*8 


84.8 


12.2 






3< 


> 26*7< 


) 6*0^ 


> 43*2 


>5'9 


6i'i 


18*69 


•l'0*39 


+ 3*5 


68.2 


+ 3*4 


+ 10.9 


+ 14*4 


78.2 


12.9 




» • 


4. 


> 26.4( 


> 5-7. 


> 43*8 


f 14*2 


57*2 


; -73 


•fo.33 


+ 4K3 


68.0 


+ 3*3 


+ 10K) 


+ 14*0 


71*3 


12.4 






14 < 


> 25*9< 


> 5*2, 


5 44*5 


; i3*« 


► 54-i 


; 18.78 


-I* 0.38 


+4*6 


67*5 


+ 1*7 


+7-7 


+ 12*3 


66.8 


12.7 






1, 


5 ... 


> 4-6< 








.8c 


+0*40 


+ 4*8 


67*1 


+ 1*3 


+5-9 


+ iO'7 










3< 


5 35.2, 


> 46< 


> 12*1 


48*! 


; 18.33 


<f 0*43 


+ 5< 


67K3 


+ 1*2 


■••5-4 


+ io*4 


"58*9 


12*8 






4. 


5 35*0, 


5 4*4< 


y 46*1 


13< 


> 48*1 


-Sit 


-l'0*4<S 


+ 5-5 


66*3 


+ 0.5 


+ 2.3 


+ 7*8 
+8*3 


55*9 


12*7 






15 < 


3 24.84 


> 4*1, 


5 47*< 


> If.] 


44-^ 


> I8*9C 


•••o*5c 


+ 6< 


66.3 


+ 0.5 


+ 2.3 


52*8 


12*7 






K 


5 24^1 


y 3*9, 


5 46*^ 


) 1 1.5 


i 441 


) -92 


•►0*53 


+ 6*4 


65*5 


-0.3 


-1.4 


+5*0 


49*9 


12*6 






3< 


3 24*5< 


J 3*8, 


5 46*1 


) Il.i 




) -9^ 


+0.56 


+6.7 


65.1 


-0.7 


—3.2 


+3*5 


48*4 


12.6 




» • 


4, 

16 i 


5 24*4< 


3 3*7, 


5 47*< 


> 11*1 


■ 44*! 


) I9-0C 


> +0^ 


+ 7.2 


i 65-c 


> —0.8 


-3*6 


+ 3*6 


48*1 


12.8 




» » 


... 






\ i<yi 


••• 


*CM 


\ +0.64 


+7*3 


64*5 




-5*9 


+ 1*8 








»» • 


I 


1 34.3< 


5 3*6, 


5 47*: 


5 43*: 


J 19-oi 


J +0*68 


I +8.5 


\ 64.2 




-7.2 


+ I.C 


44*3 


I2-I 
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APPENDIX. 



Abstract of deductions made from the TabUs of comparisons of the two Magnetographs, and th$ base line values 

found for each. 

The H. F. Magnet is constrained by the torsion in the fibre to lie with its North end East and the recording 
arrangement is such that an increase of H. F. corresponds to an increase of ordinate. 

If the fibre slips or gives way under the strain, the ordinates will increase ; consequently a sudden increase of 
ordinate not common to both instruments presumably denotes a slip in that one in which the increase occurred. 
Hence also as the last column of the tables of comparisons gives the quantity Instrument Instrument 2, an 
increase in the values in this column shows that a slip has occurred in No. i instrument, whereas a decrease 
would show that a slip had occurred in No. 2 instrument. 

Now an examination of the base line values of No. 2 instrument and of the comparative tables shows that nt>' 
great slip occurred at any time in No. 2 instrument. Between the 13th January and 19th February there is a 
decrease in the base line value from '33291 to '33270, and this probably represents pretty closely the slip or 
settlement that occurred in fibre No. 2 during that period. The deflections obtained during the above period 
show that there has been no marked change m the moment of the suspended magnet and any decrease in the 
moment would make the ordinates also decrease and thus increase the base fine value. An examination of the 
curves shows a sudden decrease of ordinates at 15*30 on the 27th January amounting to 157 and a sudden increase 
at 15*0 on 31st January amounting to about 47. No certain explanation can be given of these changes the first 
of which, it may be noted, is in a contrary direction to that of a slip, but it is probable that they were due to an 
actual deflection caused by the approach of some magnetic substance thereafter left in position. The hi^st lines 
at these points are unchanged and no general shift of the instrument can therefore have occurred. Consequently 
there is strong evidence for accepting tne changes given by No. a instrument as showing the real changes that 
occurred during any short period such as that occupied by an entire temperature experiment. 

All the temperature experiments were made with No. i instrument. 

The two experiments with magnet i and fibre 2 were made on the 6th January and 24th February and an 
examination of comparative tables Nos. Di and D8 shows that on both occasions not only were both instruments 
in accord before and after the experiments but also that there is no evidence of slip during the experiment 
itself. 

These two experiments seem therefore quite satisfactory, and the results are in close accord. 

Magnet 2 and fibre 12 were tried on the 15th and 20th January and the first experiment seems satisfactory 
but the second must be rejected as there is unmistakable evidence of sudden shifting having occurred during its 
progress. Shortly afterwards it was broken and after repairs, was again testiMl on the 31st January and the 
experiment on that date is moderately satisfactory. Such slip as occurred in the course of it was probably gradual 
as the curve is smooth throughout and a correction has therefore been applied on the assumption that this was the 
case. 

Magnet 3 was tried with three different fibres, fFi jr., Nos. 6, 3 and 4. The first trial with fibre 3 on the 23rd 
January is unsatisfactory as slip undoubtedly occurred, but as the curve is smooth except where a well marked 
jump occurred towards the end of the experiment, an attempt has been made to correct the results by distributing 
the slip on the assumption that it was uniform up to this jump. 

The second experiment on the 28th seems quite satisfactory. 

Fibre 3 behaved very badly at first but seems to have steadied down before the experiment was made on the 
6th February and there seems no reason why the result should be rejected. 

The pair of experiments with fibre 4 were made on the loth and I2th Fd)ruary and by correcting the results 
on the assumption of uniformity of slip, a close approximation to the truth has probably been obtained. The 
curves are smooth throughout and table 7 shows that the fibre was slipping steadily with a small but fairly uniform 
rate throughout the whole period during w|}ich it was suspended in No. i instrument. Subsequently when tried in 
No. 2 instrument the fibre seems to have behaved fairly well. 
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Dl. 

Comparison of Magtiefographs Nos. / and a during the Temperature Experiments. 





Ma^etograph No. i. 
Scale co-efficient«*4*27y. 
Mean value of Base line«"*33223. 
Selected mean temperature«2i^c. 

^Temperaturo coefficient— 12*57* 


Magnetoirraph No. 2. 

Scale coeffici6nt*5.64y* 
Mean value of Base lbe"-*33i94« 
Selected mean temperature » 13^*5 C 
Temperature co-efficient— 12*57* 


1st experiment with 
Magnet 1 and Fibre 2. 


Date. 


Hoar. 


Temperature. 


Difference of temperature 
from selected mean. 


Correction for temperature. 


Ordinate. 


Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


Value of H. F. 


Temperature. 


Difference of temperature 
from selected mean. 


Correction for temperature. 


Ordinate. 


Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


Value of H. F. 


Difference Inst, i— Inst. 2. 


Rkmarks. 


Cwfl. 


L.M. 
T. 


C. 


C. 


y. 


Sc. 
divn. 


y. 


y* 
• 


C.G.S. 


C. 


C. 


y. 


Sc. 
aivn. 


y. 


y. 


CG.S. 


y. 




4th Jan. 190a 
5th 


14-0 

II-O 


19*8 
19-3 


— 1.2 
-1.7 


— 15'0 
-21.3 


67-6 
74-5 


288*7 
318*1 


273.7 
296*8 


•33497 
530 


«3-4 
I3-0 


—0*1 
-0.5 


-1.3 
-6.3 


54-3 
59-0 


305.7 
333-8 


304.4 
336.5 


•33498 
531 


—I 
—I 


The temperatures 
given were 
observed. 




» 


I^'IO 


19-3 


-1.7 


-21.3 


721 


307-9 


286.6 


510 


I3-S 


0K> 


OK) 


55-3 


3II-9 


314-9 


S06 


+4 




6th 


7» 

n 


7-35 
16-30 


20«2 
22<6 


-0.8 
•<-i.6 


— IOK> 
+ 20K) 


73*9 
650 


3ii»3 
277.6 


301.3 
297-6 


534 
521 


I3-0 
«3-8 


-0.5 
•f 0.3 


—6*3 
+3-8 


58-2 
56.3 


328.2 
3175 


331-9 
331-3 


516 
515 


+ 8 
4-6 


r Temperature 
I Experiment. 


7th 


99 


10-20 


19*4 


-1.6 


— 20K) 


111 


303*6 


283-6 


507 


13-1 


-0.4 


-S-o 


56.1 


316.4 


311-4 


505 


+ 2 






» 


t2-0 


20*1 


— o>9 


-II.3 


69.0 


294.6 


283*3 


506 


13-3 


—0.3 


-3-8 


55-5 


313.0 


309-3 


503 


+ 3 






yf 


i4-4a 


20.5 


-0.5 


-6.3 


70K) 


298.9 


292.6 


516 


13-S 


0*0 


00 


560 


315-8 


315-8 


510 


+ 6 




gth 


» 


iS-35 


2o*9 


— O-l 




690 


294-6 


a93-3 


516 


14-I 


+ 0.6 


♦7-5 


55-0 




317-7 


513 


+4 




loth 


it 


16-20 


2o«9 


— O-l 


-1.3 


70.5 


3010 


399-7 


533 


14-4 


+ 0.9 


+ 113 


55-3 


3II-3 


323.6 


517 


+6 




nth 


3» 


13-10 


20*8 


— o»a 


-2-5 


66.8 


285-2 


282.7 


506 


I4-I 


+0*6 


+ 7-5 


53.9 


298.4 


305-9 


500 


+6 





Daring the above comparison the arrangement 
No. I Inst Magnet i. Fibre 2. 

*» 3 9. M '3. 

It appears that the instruments gave fairly accordant resells throughout and that there was no change in No. i instrument after the 
temperature experiment on 6th January. 
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D 2. 



Comparison oj Magneiographs Nos. i and 2 during the Temperature Experiments. 



Magfletograph No. i. 

Scale coefficient »5*46y* 
Mean value of Base linen •33208. 
Selected mean temperature-'2i°o Cent. 
Temperature coefficient ->! 2*5 y* 



Magrnetograph No. 2. 
Scale coefficient— 3.7oy» 
Mean value of Base line**33297* 
Selected mean temperature- is^^o Cent 
Temperature co-efficient»i2*5y* 



1st and and Expeiiments 
with Magnet 2 and 
Fibre 12. 



Date. 


Hour. 


Temperature. 


Difference of temperature 
Irom selected mean. 


Correction for temperature. 


Ordinate. 


Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


Value of H. F. 


Temperature. 


Difference of temperature 
from selected mean. 


Correct'ion for temperature. 


Ordinate. 


Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


Value of H. F. 


Difference Inst. i^Inst. 2. 


RiMARKS. 


Civil. 


L.M. 
T. 


C 


C. 


y- 


Sc. 
divn. 




y* 


CX3.S. 


C. 


C. 


y- 


Sc. 
divn. 


y. 


y* 


C.G.S. 


y* 




13th Jan. 1902 
Uth „ 


16^ 

ll-lO 


20*4 


-0^ 
—0^6 


-7-5 
-7-5 


57-5 
59^ 


314-0 
336-5 


306.5 
3190 


-3351s 
S27 


14.7 
143 


-0.3 
-0.8 


-3-8 


57-8 
631 


213-9 
333-5 


2lO*l 
333*5 


-33507 
521 


+ 8 
+6 


The temperatures 
given were 
otMerved. 




>» 


iS-o 


20*4 


-0^6 


-7-5 


58-3 


318.3 


310.8 


S19 


14.7 


-0.3 


-3.8 


59-2 


319*0 


315*3 


512 


+ 7 




15th 


n 
>» 


7-30 
16-0 


20.5 

23«o 


-0.5 

+ 2»0 


-6.3 

+ 2S-0 


S9H) 
531 


333*1 
289-9 


315-8 

314-9 


S24 
523 


M-4 

15*0 


—0.6 

CH) 


•75 

—OK) 


631 

59-2 


329.8 

319K> 


333*3 
319*0 


519 
516 


+ 5 
+ 7 


? ist temperature 
r Experiment. 


i6th 


w 


10-30 


21*1 


— 0*1 


-1.3 


49H) 


267-5 


366.2 


474 


14-3 


-0^8 


— lOK) 


500 


185*0 


175*0 


472 


+ 2 




i8th 


*> 


11-20 


20*4 


-o^6 


-7-5 


531 


289-9 


282.4 


490 


«3-7 


—1.3 


-16.3 


57-2 


311*6 


195*3 


492 


—2 






» 


13-45 


20*4 


-0^ 


"75 


53-3 


285.6 


378.1 


486 


14.1 


-0.9 


-113 


S4-7 


303.4 


191*1 


488 


—2 




19th 




10-90 


20-7 


-0.3 


-3-8 


51*9 


383.4 


379-6 


488 


13-9 


—1.1 


-13-8 


56.2 


207.9 


194-1 


491 


-3 








13-0 


ao»7 


-0.3 


-3-8 


53-1 


389*9 


386.1 


494 


140 


—10 


-13.5 


56-7 


309.8 


197.3 


494 







20th 




7-30 
16-0 


20^6 
33«9 


-0^ 

+ 1*9 


-5-0 
-*-23'8 


55-8 


304.7 
278*5 


399-7 
303.3 


508 
510 


I4H> 

14-7 


— lO 

-0.3 


-13.5 

-3-8 


61.2 
S7-3 


336.4 
3I3H> 


313.9 
308.3 


511 

S05 


-3 
-I-5 


f 2nd tamperatare 

r experiment. 



During the above comparison the arrangement 
No. 1 Inst. Magnet 2. Fibre 1 a. 

» 2 I, n » 2. 



There is nothing in the above figures to show that any serious shift occurred 10 either instrument durine the first expenment with Magnet 
2 and Fibre 12. In the and experiment the Tibre seems to have slipped to the extent of 8 C.G.S. units and an inspection ot the 
curve shows several sharp jumps. The and experiment must therefore be rejected. 
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D3. 



Comparison of Afagnetographs Nos. i and 2 during the Temperature Experime*^ts. 



Magnetograph No. i. 

Scale co-efficient-4*837i 
Mean value of Base line "••3 '^186. 
Selected mean temp.««3i^o Cent 

Temp, co^cient— I2'ST. 



Magnetograph No. 3. 

Scale co-efficient«37oT« 
Mean value of Base line«*S3383. 
Selected mean temp.» 15^*0 Cent 

Temp, co-efficient* I3*5T* 



ist and and Experiments 
with Magnet 3 and Fibre 6. 



Date. 



Hour. 



11 



c 

9 

\ 



s 



'•3 

6 



If 



s 



(5-= 



.1 
1 



a 



.5 e 
6"^ 



X 



ii 
8 

a 

I 
s 



Remarks. 



Civil. 



L.M. 
T. 



Sc. 
divtt. 



CG. 
S. 



c. 



Sc. 
diva. 



CG, 
S. 



sand Jan. igoi 

33rd „ 

24th „ 

J6th „ 

ft 

38th „ 
99 

agth „ 



H. M.{ 
5 50 20^ 



7 45 

[6 o 

[| o 

15 o 

II 30 



16 o 



—0.4 



— 5'o 



3o*8 
33-3 

32-4 
33*3 
31*3 



—0.3 —3*5 
+ 3.3 + 38*8 



13 i5i 
7 40 21.4 



33*8 



10 50 30*8 



+1.4 
+ 1.3 
+0.3 

+ 0»3 
+ 04 
+ l« 
— 0«3 



+ 17-5 

+ i6*3 
+ 3^ 

+3.5 

+ 33- 
-2.5 



6oK> 

64.1 

58*0 
64*3 

71.3 

7S-3 
74-7 
700 
70.4 



289*3 

309.0 
379^6 
313.8 
309-4 
3437 
363.5 
360*1 
SS7*4 
339*3 



384*3 

306*5 
308*4 
330.3 
335-7 
346.3 
365*0 
365*1 
359-9 
336*8 



•33470 

493 
494 
516 
512 
533 
551 
551 
546 
593 



15-1 

14*9 
I5«5 

15*3 

i5'6 
154 
1545 
«S-« 
16.3 
16*4 



+o.| 

—0*1 
+0.5 

4>0.3 
4-o<6 

+0.4 

+0^ 
+045 
+ 1*3 
+ 1*4 



+ 1*3 

-1*3 
+6*3 
+3*5 
+7-5 
+5*o 

+7*5 
4- 7-5 
+ 16.3 
♦ 17-5 



60*0 

61*3 
55-7 
63*o 
59K> 
675 
71*0 
61*8 

57-1 
5I-0 



322*0 

336*8 
206*1 
339-4 

3i8*3 

249-8 
363.7 

838*7 
311.3 
188*7 



333*3 

235*5 
313*4 
231*9 

335*8 
354*8 

370*3 
336.3 

337*5 

306*3 



33506-36 



509—16 



495 

515 
509 
538 
553 
519 
511 
489 



— I 
+ 1 
+ 3 

— 6 

— 3 
+ 32 
+35 
+34, 



The temperatures re- 
corded were obser- 
ved. 

Temperature experi- 
> ment on 33rd, slip of 
3 15 C. G. S. units. 



Tem- 
perature 



fThese 
+ I are the 



experi- +30' 
jment 00 
3dth 



I amend- 

19 I 



Table 
LD4. 



During the above comparison the arrangement 1 
No. 1 Inst Magnet 3 Fibre 6. 
N0.3 ^ »» I » 3. 

There is evidence that Fibre 6 began sUppinif as soon as erected on 33nd January and seems to have stipped uniformly np till the coadosion 
of the ist experiment on 33rd. From 4 p.m. on that date it seems to have remained steady till about 8 a.m. on a7th. During the next 13 hours, 

till 8 P.M. on 37th a gradual slip, amounting to about 1$ C G. S. units took place. But during the 38tfa and up till the time of removal 00 
39tn there it no evidence of anyf urtber appreciable slip having occ urred. Consequently it would seem that the second temperature experiment may 
be accepted with coofideoce. The gradwU slip from 8 a.m. to 8 p.m. on 27tb is investigated 00 the next sheet from whicti the above deductioo 
it drawn* 
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Comparison of Magnetographs Nos. t and 2 during the Temperature Experiments. 



Magnetograph No. i. 

Scale coii3ffici«ot*4'82y« 
Mean value of Bmae line* '33186. 
Selected mean temp.-aroCeat 
Temp. co-eflSctent»i2*5y* 



Magnetopaph No. 3. 

Scale co-«flBdent"»37oT' 
Mean value of Bate line* '33283. 
Selected mean temp.-* i5°'o Cent 

Temp, oo-efficient* i3'57* 



and Expt with Magnet 3 
and Fibre 6. 



Date. 


Hour 


9 

I 

E 

t2 


Difference of temperature 
from lelected mean. 


Coirection for temperature. 


Ordinate. 


Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


Value of H. F. 


Temperature. 


Difference of temperature 
from selected mean. 


Correction for teroperatore. 


Ordioate. 


Ordioate cooverted ioto 
force. 


Ordinate corrected to mean 
temperature. 


Value of H.F. 


Difference Inst i— Inst 3. 


Civil. 


1. 


C. 


C. 


y- 


Sc. 
divn. 






C. G. 
S. 


C. 


C. 


y* 


Sc. 
diva. 




y- 


CG. 
S. 


y- 


30111 jttii. iyo<* 


*4 


3l*2 


•«-0»2 




73-1 


363-3 


354-8 


•33541 


«5-8 


+0.8 


+ 10K) 


67.9 


351 <i 


a6i<i 


-33544 


- 3 


n 


lis 


31 


0>2 




65*0 


313'3 


315-8 


503 


i6«o 


IH> 


13.5 


5M 


311.3 


333-8 


507 


- 5 


n 


10 


31*2 


0>3 


3.5 


63-4 


305.6 


308.1 


494 


i6-i 


1*1 


13.8 


54-8 


303*8 


315^ 


499 


- 5 


i» 


20 


31 '3 


0.3 


3-8 


66.4 


3200 


333-8 


510 


n 


I.| 


» 


57-8 


213*9 


337.7 


5n 


— I 


n 


22 


3I»3 


0.3 


3-8 


66.7 


331-5 


335-3 


511 


ft 


1*1 




5&0 


314.6 


338.4 


511 





39 


Mid 


31.4 


<H4 


5*0 


66.3 


319*6 


334-6 


5'! 


M 


l.I 


n 


580 


314-6 


338.4 


5x1 





27th „ 


3 


» 


t9 


n 


67.7 


336.3 


331-3 


517 




I.l 


M 


6o*o 


333K> 


335-8 


519 


— 3 


f> 


4 


M 




m 


66-7 


33i'S 


336.5 


513 


15-9 


0-9 


11*3 


59-1 


3187 


230K> 


513 





$9 


6 




» 


n 


67.1 


3«3-4 


338.4 


5«4 


15-7 


0.7 


8.8 


60.3 


333.7 


331-5 


515 


— I 


» 


8 


» 


» 


m 


68*6 


330.7 


335-7 


532 


15.6 


0^ 


7-5 


61.8 


3387 


336.3 


S19 


+ 3 




10 




t9 


» 


66*3 


319-i 


334-1 


510 


15-6 


0.6 


7-5 


58.1 


3150 


333.5 


506 


+ 4 


n 


13 


n 


t9 


» 


68*9 


333-1 


337-1 


533 


15-7 


0.7 


8.8 


60.3 


333.1 


331-9 


515 


4- 8 


n 


14 


» 


n 


t9 


69*3 


333-5 


338.5 


535 


15-9 


0.9 


1 1-3 


6oK> 


339K> 


333-3 


516 


+ 9 


it 


16 


M 


» 


t9 


690 


333-6 


337-6 


534 


i6.t 


I.I 


13-8 


55-0 


303-5 


317-3 


500 


+ 34 


>» 


18 


M 




n 


69-4 


334-5 


339-5 


536 


16.1 


I.| 


13-8 


54^ 


301.3 


315.1 


498 


4-38 


» 


20 


tf 


» 


n 


70.7 


340.8 


345-8 


533 


16.1 


|.| 


13.8 


55-4 


3050 


318.8 


503 


+ 30 


n 


33 


M 


n 


n 


7i«o 


343-2 


347-3 


533 


160 


IH> 


13.5 


56.2 


307.9 


330^f 


503 


+30 


n 


Mid 


» 


n 


» 


71-4 


344-1 


349-1 


535 


i6k> 


1K> 


M 


56-9 


310.5 


3330 


S06 


•1-39 


38tb a 


2 




» 


n 


71-4 


344-1 


349-1 


535 


i6k> 


1.0 


M 


57-0 


310.9 


333*4 


506 


4-39 


n 


4 




n 


» 


73*0 


347-0 


3530 


538 


15-8 


0.8 


10K> 


57-9 


314.3 


334.2 


507 


-I-3I 


» 


6 




n 




73.9 


351-4 


356-4 


543 


15-7 


07 


8.8 


59-1 


318.7 


337.5 


511 


4-31 



Rbmarks. 



The temperatures on 
this sheet have been 
interpolated from 
certain observed 
tem|.eratures with 
the ud of the ther- 
mograph sheets. 
The maximum error 
is probably not 
greater than o'l or 
0-3 Cent 



The paper wat 
changed m 
No. 2 inst 
between 3-27 
and 3.39 P.M. 
Comparison of 
the ordinatesat 
these hours 
shows a shift of 
4 Sc. divns. 
occurred in 
the interval 

{ -.5 rf. But 

+ 13 the trace of 
Na I Inst. 
4- 15 shows that 
there was no 
4.15 change in the 
force daring 
4-14 this interval. 

Hence the ordi- 
4-14 nates of the 
curves on 27th 
4-16 to 29th have 
been corrected 
'I-16J accordingly. 



This tabulation was made to account for and show the nature of the divergence which occurred in the results given by the two instruments 
between 1-15 p.m. on 36th January 1902 and 7-40 a.m. on 23th January 1902, as shown in Table D3. 

The figures indicate that there was no appreciable difference between the instruments up till S A.tf. on 27th. From that hour tOl 8 p.m. 
a gradual shift of one of the instruments relatively to the other seems to have taken place. After 8 p.m. on 27th till the system in No, i instru- 
ment was changed on 39th» no appreciable change has occurred. The investigation IS complicated bv the sudden shift which occurred in No. 2 
Instrument^ when changing papers on 27th ; the reason for this sMft is not known, but the evidence tnat it occurred is perfectly clear. 
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D5. 

Comparison of Magnetographs Nos. i and 2 during the Temperature Experiments. 



Magnetograph No. 

Scale co-efficient -»6'5o t* 
Mean value of Base line— 'aais?* 
Selected mean temperature««2i'^'o Cent. 
Temperature co-efificient« 1 2*5 y. 



Magoetograph No. 2^ 

Scale co-efficient* 3'7o t' 
Mean value of Base line— '33286. 
Selected mean temp.* i5°'o Cent. 
Temp, co-efficient* 12*5 Y* 



3rd Expt. with 
Magnet 2 and Fibre 12. 



Date. 



29th Jan. 1902 
joth „ 
31st „ 
J* 

2nd Feb. 1902 



13 10 

II 30 

7 50 

16 o 

13 90 



Hour. 



21.4 
21*6 
19^ 
23-5 
21.7 



c s 
5'*" 



+0*4 

—1.4 
+2.5 

+ 07 



+ 5-0 
+ 7-5 
-17-5 
+ 31-3 
•I- 8-8 



56.8 

57-5 
61 '3 

54-0 
56*1 



369*2 
373'8 
398-5 
351 •© 
364-7 



374-2 

381- 3 
381H) 

382- 3 
373-5 



33S«i 
S18 
518 
519 



16.6 
16*8 
i6«4 
i6«9 
15-2 



I' 



8 

I 

a 

a 



c3 



+ 1.6 

-¥ 1-8 
+ 1-4 
+ 1-9 
+ 0-2 



+ 200 

+ 22'5 

+ 17-5 
+ 23-8 
+ 2.5 



570 
57-0 
59-3 
55-3^ 
59-3 



-8 

i 

8 

H 

•si 



210^ 
210^ 

219-4 
204«6 
219.4 



a 

o 



230*9 
233-4 
236.9 
228*4 

22 1 -9 



9 



33S«7 
S19 
523 
514 
508 



-6 



—I 



-5 
+ 5 



+ 3 



The temperatures given 
were observed. 



•There is a sudden 
break or rise of 1 
Sec. divn. in the 
curve of No. 2 Ins- 
trument at 3 P.M., 
which has been 
allowed for in th s 
and the next 
measure taken on 
2nd February, 



Remarks. 



During the above comparison thearrangtnent waa-* 
N o. t Inst. Magnet 2 and F iiici2. 
»» 2 »» i» * if » 8» 
The agreement between the i nt tnilrents is not good before the temperature experiment durinir which a slip of 10 7 
but as there is no evidence from the curve ol No. I Init of any sndden movement, the flip probably occurred gradually 
in the computations. 



seems to have occurred 
and may be allowed for 
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D 6. 



Comparison oj Magnetographs Nos. i and a during the Temperature Experiments. 





Magnetograph No. i. 

Scale co-efficient=4'8ir' 
Mean value of Base Une= .33223. 
Selected mean temperatures 2 i°*oC. 
Temperature co*efficientBi2*5y« 


Magnetograph No. 2. 
Scale co-efficient =37or. 
Mean value of Base line^.33384. 
Selected mean temperature-* i5''k)C. 
Temperature co-efficient « 12.57 




First experiment with 
Magnet 3 and tibre3- 


Date. 


Hour. 


Temperature. 


bifference of temperature 
from selected mean. 


Correction for temperature. 


1 




Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


tu 
X 

*S 
«» 


I 


s 

1 

6 


Difference of temperature 
from selected mean. 


Correction for temperature. 


Ordinate. 


Ordinate converted into 
force. 


Ordinate corrected to mean 
temperature. 


fa 
X 

s 

I 


Difference lust, t — Inst. a. 


Rbharks. 


Cml. 


L.M. 
T. 


C 


C 


r* 


5c. 
divn. 




r- 


CG.S. 


c 


C 


y. 


Sc. 
divn. 




r- 


C.G.S. 


y- 




5th Feb. iqftH. 


io>o 


214 


+ 0-4 


4-50 


63.3 


299-7 


304-7 


.33528 


14*9 


—6.1 


—1.3 


66.8 


347-2 


345.9 


•33530 


—3 


The temperatures 
recorded were 
observed. 




n • 


IIK> 


I* 


i* 


>» 


61 '0 


39S'4 


298.4 


521 


15K) 


00 


00 


650 


240-5 


240.5 


535 


—4 






* • 


ISO 


n 


n 


M 


60.5 


291 K) 


296<o 


519 


15.0 


00 


00 


«4-4 


236.8 


235.8 


521 


—3 






» • 


I3-0 


>f 


M 


M 


63.1 


303-5 


308.5 


532 


15.2 


'fo.a 


+ 2-5 


640 


236.8 


339*3 


523 


♦9 






n 


I4K> 


*f 


fi 


99 


71-9 


345-8 


350-8 


574 


15.2 


4-0.2 


-i-a.5 


63.1 


233-5 


236k> 


530 


4-54 






M • 


150 


21.5 


0.5 


6.3 


70^ 


34«-o 


347-3 


570 


«5-4 


40.4 


+ 5-0 


61.3 


226.8 


231.8 


516 


4-54 






J» • 


160 


21*4 


0.4 


S-o 


7^ 


341.0 


346-0 


569 


15-6 


4-0.6 


+ 75 


60.9 


225-3 


333.8 


517 


4-52 




^\ 


9 • 

n • 


7-45 
160 


ai-1 

22*8 


o*i 
1-8 


1-3 

22*5 


74-4 
70'i 


357-9 
337-2 


359-2 
359-7 


582 
583 


14.8 
«5-4 


— ©.a 
4.0.4 


—3.5 
+5-0 


63*9 
63.7 


236.4 
235-7 


333-9 
340.7 


518 
525 


4-64 
+58 


1 Temperature 
r experiment 


TtH 


n • 


140 


32*3 


1*2 


15-0 


69^ 


336-2 


351-2 


574 


15.0 


0.0 


00 


61.9 


2290 


3390 


513 


4-61 





During the Above comparison the arrangement was— 
No. 1 Instrumeat* Magnet 3 and Fibre 3 
a tt » 1 »» >» 2. 

The absolute observations /rom which the base line values are derived occupied from 1 1*26 to 13*1 on the 5th Pebmary and in the case of Na 1 
lastmment the last result had to be rejected owing to the appearance of the large and sudden slip that commenced about 13.50 and ended 
mx 1^30. 

From this time onwirds till Magnet 3 and Fibre ^ were dismounted the agreement between the instruments is fair and there is certainly no evi- 
dence of slip in No. 1 Inst, during the experiment. If anything it would seem that the other instrument was at fault, but the slight discordance of 
the last three values in the last column is probtbly accidental. On the whole, it would appear that the temperature experiment with Mafi^et 3 smd 
Fibre 3 may be accepted and it is regrettable that a further trial was not made with the system. The very obvious shift that occurred just after- 
aoon on the 5th lead to the impresdon that the fibre was unstable and another one was tried as aooo as the tr^ d^wed tbia fault after develop- 
aient on the 71b f^niary (see Plate V, Fig. 1). 

a 
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Comparison of Magnetographs Nos, / and 2 during the Temperature Experiment, ist and Jnd Esperi* 

ments with Magnet 3 and Fibre 4, 















tomph No. I 
co^emdent*j 






























Magne 
Scale 


•02y. 








Scale co-efficientB3*70y. 














Mean value of Base line** 








Mean value of Base line«*33'77* 
Selected mean temperature*"i^.oC. 












Selected mean temperature*" 


















Temperature co-emcient— I3*5y. 






Temperature co*efficient« 13*57* 














& 
9 


kure. 




1 


a 

8 






mperature 
mean. 


ture. 




a 


e 

i 




c% 












ifference of temperat 
from selected mean. 


1 

i 




rdinata oonveited i 
force. 


ted to m 






a 

g 






3 
-% 




% 
a 






Date. 


Hour. 


M 

Si 

1 

a 

8 


onection for t< 


a 


rdinate conecl 
temperature. 


• 

X 

*s 

«) 

9 


s 
S 

a 

i 


ifference of te 
from selected 


orrection for U 


Ordinate. 


rdinate conv 
force. 


Ordinate cnrrec 
temperature. 


s 


% 

i 




A 
le 




Remarks* 








H 






(5 








> 


H 




U 





> 




Civil. 


L.M. 
T. 


c 


C. 




Sc. 
divn. 






CG.S. 


C. 


C. 




Sc. 
divn. 


y- 


y* 


CCS. 






8th Feb. igos 




30*5 


-0.5 




51*4 


358*0 


3517 


•33427 


14'6 


-0.4 




60.6 


234.3 


319*3 


•33490 


^69 


The tempera- 




M 


13*0 


90.7 


-0.3 




51*1 


356.5 


352.7 


438 


14.6 


-0.4 


-S-o 


6lH> 


3257 


330*7 


4yo 


—70 


^ tures givt-n 
1 wereiobserved* 
l68. 




M 


1 1-0 


30^ 


— 0'3 


-3.5 


47«o 


3390 


336.5 


412 


14.8 


—0.3 


-3*5 


55-9 


206.8 


304'3 


481 


-69 




» 


IJ.-0 


30.8 


—0.3 


-3.5 


4o«i 


341.5 


339*0 


414 


15*0 


0*0 


0*0 


55-9 


306*8 


306-8 


404 


—70 






IS'O 


ai*o 


O-O 


00 


49^ 


350*5 


350.5 


426 


15*1 


+0.1 


■»-l*3 


577 


313-5 


314*8 




-^66 


J 






i6k> 


3I«I 


4'0<l 


+1.3 


49*9 


247*0 


2483 


433 


15*3 


+0.3 


•l-3*5 


56.3 


307*9 


3lo'4 


4*'7 


—64 


\ SHd of loY ill i«t 


loth 


» 


7-30 


19-9 


— !•! 


-1 1.8 


64-6 


324-3 


312-5 


488 


14*7 


—0.3 


-3-8 


63*6 


331*6 


337*8 


505 








l^rO 


33*4 


+ 3.4 


4-30H) 


58-0 


391*3 


321.3 


496 


15-3 


+0.3 


4.3-8 


57-6 


313*1 


3i6*9 


494 


+ 3 


>- experiment. 
1 


nth 


n 




20«7 


-0.3 


-3-8 


67.9 


340-9 


337-1 


513 


14*8 


—0.3 


-'3*5 


64.5 


2387 


336'3 


513 








ii*o 


30^ 




-3.5 


68*1 


341-9 


339^ 


StA 




—0.3 


-3.5 


64-9 


340*1 


237-6 


515 




1 Date of absolute 






12-0 


M 


99 




69*1 


346-9 


344-4 


519 


I5'0 


CM) 


00 


65-9 


343-8 


243*8 


521 


—3 




n 


1 3*^ 


$» 


»• 




68.7 


344-9 


342-4 


517 


15-1 


+ 0.1 


+ 1-3 


64-3 


237-9 


239*2 


516 


1 


1 observations 




tt 


14-0 


99 


M 




67.3 


337-8 


335-3 


510 


15.3 


+ 0.3 


.|'3.5 


63.4 


330*9 


233*4 


510 








y» 




U 


»• 


>» 


66*8 


335-3 


332.8 


508 


■ J ^ 


+0*4 


•►50 


6I.4 


337*3 


233*3 


S09 






itth 


n 


16-0 


t» 


»• 


t* 


66*9 


335-8 


333-3 


508 


157 


+0.7 


4-8*8 


60*0 


332*0 


230*8 


508 





J 


M 


7-20 


3o*I 


-0^ 


-113 


69*3 


347-9 


336*6 


512 


15-4 


-I- 0.4 


+ 5*o 


63.4 


330*9 


235*9 


513 


— 1 


iSlip ol 11 '7 in 
1 3nd experiment. 


13th 


» 


15-45 


24-5 


+3'5 


+43-8 


59^ 


396*3 


3400 




16.1 


•n.i 


+ 13-8 


58K) 


314*6 


338*4 


S05 


-Ho 




10-0 


31*2 


+ 0«3 


+ 3.5 


73-3 


367*5 


370H) 


545 


157 


+0.7 


4-8*8 


68.4 


353-1 


361*9 


539 


46 






13-0 


31*3 


+ 0.3 


+ 2-5 


711 


356-9 


359*4 


534 


15-8 


+0.8 


4- 10*0 


64.6 


339.0 


3490 


526 




\. 


14th 




16-0 


31*3 


+ 0.3 


+ 3.5 


671 


336-8 


339-3 


514 


16.3 


♦ 1*3 


4- 16*3 


58h> 


314<6 


230.9 


508 


•f6 






10^ 


33*3 


4- 1.3 


+ 15K) 


72.8 


365-5 


380.5 


556 


157 


+0*7 


4-8-8 


69.1 


2557 


364.5 


^ 


4-14 


J. 13. 


I5tb 


M 


14-0 


320 


+ 10 


+ 13.5 


68*3 


342*4 


354-9 


530 


16.1 




4 13-8 


61.5 


327.6 


241*4 


518 


•I- 13 


» 


10-0 


33*1 




+ 13*8 


697 


349^ 


363-7 


539 


16.1 


+ 1.1 


+ 13-8 


61.3 


336.8 


340.6 


518 


+ 31 








13-0 


33.1 


+ 1.1 


+ 13-8 


67*3 


337-3 


35«-i 


526 


16-3 
16-8 


+ 1-3 


4-16.3 


57-1 


311-3 


329*6 


S07 


+ 19 


}- 


i6tb 


» 


16-0 


33-0 


+ 10 


+ 13.5 


67-5 


338-9 


351-4 


526 


+ 1.8 


4-33.5 


56*1 


307-6 


230*1 


507 


+ 19 






lO-O 


33K> 


+ 10 


+ 13.5 


74-0 


37«-5 


384-0 


559 


165 


+ 1-5 


4-18*8 


64.3 


237*5 


256*3 


533 


+ 36 


)36. 






13-0 


32<0 




+ 13.5 


73-0 


366.5 


379H) 


554 


167 


+ 17 


-*-3l*3 


63.0 


339-4 


250*7 


528 


+ 26 


y Temperature of 


17th 


» 


16-0 


33*1 




+ I3^» 


68*0 


341-4 


355-2 


S30 


16.6 


+ 1.6 


4-30H) 


53-3 


196-8 


216*8 


494 


•^36 


) No. 3 at 16 bre. 


n 


lO-O 


8i*g 


+ 0^ 


+ 11.3 


73*1 


361*9 


373-2 


548 


i6k) 


4*1.9 


-♦•33.8 


58.4 


3l6'I 


339-9 


517 


4*31 


is abnormal. 




n 


13-0 


31*9 


+0-9 


+ 11.3 


74*0 


371-S 


382*8 


558 


17.3 


4-3.3 


+ 37-5 


59-9 


331-6 


349*1 


526 


tZ2 


18th 


» 


16-Q 


3I«S 


+0*8 


+ IOH) 


697 


349-9 


359-9 


535 


1 7-5 


+3.5 


+31-3 


52*9 


195-7 


337*0 


504 


4*31 




n 


10-0 


91.7 


+o«7 


+8*8 


73-1 


3670 


375-8 


551 


169 


+ 1.9 


4- 23-8 


58*0 


314*6 


238-4 


515 


+ 36 




n 


13-40 


31*8 


+0*8 


+ IOK> 


75-6 


379-5 


389-5 


565 


17-3 


+ 3.3 


4-38.8 


6o*o 


333*0 


250*8 


528 


+ 7 




igth 


n 


16-30 


3I<6 


+0^ 


+ 7-5 


72-9 


366*0 


373-5 


549 


17-8 


4-3.8 


+35-0 


54-5 


3017 


236.7 


514 


•^35 


|36. 


n 


10^ 


31.4 


■rO«4 


+ 5'0 


73-8 


370-5 


375-0 


550 


17.6 


4-3*6 


•1-33.5 


54-4 


201-3 


233-8 


511 


♦•39 




M 


13-35 


31*4 


+0.4 

+ 0^ 




73*0 


361-4 


366*4 


541 


17*9 


-1-3.9 


•^36.3 


510 


188-7 


225.0 


503 


+39 




30th 


9t 


16-0 


31^ 


+ 100 


727 


365*0 


375-0 


550 


18*3 


-♦•3-3 


+41-3 


Si-o 


188-7 


330H) 


507 


•»-43 


}... 


j» 


lO-O^ 


3I«6 


+ 0.6 


+ 7-5 


74-0 


37l'5 


379-0 


554 


17-4 


•1-3*4 


•f300 


53*0 


196*1 


336.1 


503 


+ 51 





1 



During the above comparison the arrangement was*— 
No. I Inst.t Magnet 3, and Fibre 4* 

2 w t» 1 »» 2. 

A brge slip occurred between the 8th and 18th. During the first temperature experiment a slip of about 19 1 occurred and daring the 
second experiment a slip of 10 y . Between the two experiments there was 00 slip, but after Uie second a steady slip of about 
5 to 7 y seems ta have continued till the system was dismantled. 

Obviously these two tempecaturt experiments are anreliabley and as far as the above figuges go Fibre No. 4 seenu to have beeu in a» 
anstable condkiosb 
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Comparison of Magnetographs Nos. t and 2 during the Temperature Experiment. 



Mat^netograph No. i . 
Scale co-efficient *4*oi.y. 

Mean value of Base line* •33280. 
Selected mean temp.*2i^*o C 
Temp. co*eiBcient«i2*57* 



Mac^ictograph Na 2. 
Scale co-efficient »4*53y. 
Mean value of Base line=:>332o7. 
Selected mean temp.a^iS^C. 
Temp. co^effident-*i2*5y« 



and expt. with Magnet 
and Fibre 2. 



Date. 



Gvil. 



2tst Feb. 1902 



32nd 



23rd 

24th 
25th 
26th 
27th 
28tb 



Hour. 



L.M. 
T. 



150 

i6h> 
1 0-0 
13 o 
16-0 
lo-o 
13-0 
160 
7-30 

15- 45 

13-0 
lO-O 

i6k> 
lo-o 

16- 40 
lo-io 

t5-7 



C. 



21-4 

21.4 
21.4 
215 
2I<6 
2t<6 
2t«6 
2t'6 

20.7 

24-4 
21.4 
22*0 

21-8 
21*9 
22«0 
22K> 
'21*9 
21.7 



I* 

«S 2 
2^ 



c. 



+ o«4 

•••Osl 

4-o«4 
+0.5 



-0.3 
+ 3-4 
•I- 0*4 

+ 0^ 
+ 0^ 
+ I'0 
+ 1.0 

+o«9 
+o«7 



I 

8 
& 



+50 
50 

5- 

6- 3 

7- 5 



-3-8 
+ 42.5 

+ 5'0 
12.5 
10^ 

"•3 
12.5 
125 
1 1.3 
8^ 



1 

Q 

8 

5 . 
.18 
o 



Sc. 
divn. 



49^ 198^ 



o Z 

s 



203-9 



48*1 1920 I97'9 

55-1 1 221.0 226K) 

55-7 223-4 229-7 

52*2! 209>3 2i6<8 



57-3^ 229.8 

57.9 232.2 

54-5| 218.5 

57-71 231.4 

46.8^ 187-7 

57-8 231.8 
56.1 



225-0 

50-0 200.5 

I 

52.2 209.3 

54- 31 217-7 

55- oj 220.6 233-1 
58.0 232.6 243-9 



237-3 
239*7 
226k> 
227.6 
230*2 
236.8 
237-5 
210.5 
220.6 
230.2 



Value 

of 
H. F. 



C.G. 
S. 



57-3 



229.8 238-6 



•33484 

478 
506 
510 
497 
517 
520 
506 
508 
510 
517 
518 
491 
SOI 
510 
513 
524 
5«9 



19.1 

18.9 
180 
18.2 
18.6 

18*2 

18.4 
18.8 

18- 4 

19- 
I8^ 
18.7 
18.2 
18.8 

18-4 
19.2 
18.8 
19.4 



C A 

Si 



+0.7 

-••0.5 
-0.4 

—02 

4- 0.2 
—0.2 
CO 

4-0^ 

••'0.6 

•I- 0.3 
—0.2 
+ 0.4 
00 

•fo.8 
+0-4 



+ S.8 

•^6.3 
-50 

-2-5 

+2.5 
-2.5 

©•o 
4- 5-0 

0K> 

+ 7-5 

0K> 

4- 3*8 
-2.5 

4'5-o 
00 
4-lOK) 

4-5K> 
+ 12.5 



6 

B 

'-8 
o 



Sc. 
divn. 



56-1 



2 



254-1 



56-0 253-7 
66.6| 301.7 
66 S 302.6 



630 



285-4 



68.9 312-1 
68.9 31 2.1 j 
292.61 



64-6 



Value 

of 
H. F, 



C.G. 
S. 



66k) 299H) 
65-1 294.9! 



68<s 
67-6 
62.6 
63.0 
66.2 



308-9 
306.2 
283.6 
2S5-4 
299-9 



362.9 
26oK> 

296- 7 
300.1 
287-9 
309-6 

312-1 

297- 6 
2990 
302.4 
308.9 
3100 
281. 1 
290.4 
299^ 



■33470 

467 

5<M 
S07 
495 
517 
519 
505 
506 

509 
516 
517 
488 
497 
507 



+14 

■HI 
4-2 

+3 
+ 2 

o 

•I- 

4- 

4-2 

4-1 

4-1 

4-1 

4-3 

4-4 

4-3 



+ 13* Both curves 



tioiis talcen on ^btt 
23rd February. 



4-2. The tempera- 
tures given were 
observed. 



Temperature 
experiment 



•41. 



.4.4. 



During the above comparison the arrangement was^No. 1 Instrument, Magnet, i and Fibre 2. 

2 n tt 3 N 4* 

The magnets were rearranged on the 21 st. From 10 a. if . on the 22nd till the 27th February the curv^ agreed remarkably well and also 
doting the actual temperature experiment no shift seems to have occurred, so that the result may be accepted with conSdence.. 
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Comparison of Magnetographs Nos, r and 2 after the Temperature Experiments* 









Magoetograph No. i. 


Scale co-efficient« 


Magnetograph No. 3. 


Scale co-efiBdent«i 






















4*oor. 












4457- 












Mairnet il ^^xsC^Q. S. 
2 ) TeBperatore co-eflBcient — 1 2^ . 


Magnet 3I 
Fibre 4 y 


Mean valae of baae hne — 

•33300 C. G. S. 
Temperature co-efficient« i3'5y. 
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Cent* 


Selected mean Temperatore 


«22*» Cent 
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